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PBEFAOE. 



The following pages coutain the record of the aeoond year's work 
of the AssocuTioM of Municipal and Sanitaby ENomsEBS asd 
SuBTBYOBS. It will not be expected of bo young a Society that 
it should advance any new theory or settle any vexed question ; its 
legitimate work is rather to ventilate existing practice, by affording 
its membeiB — scattered as they are in official positions thronghont 
the country — the oppoitnnities of meeting to compare notee, discoBS 
principles, and inspect works. The prominent question with the 
Sanitary Engmeer is, of coarse, the disposal of excreta ; the Man- 
chester meeting opened a controversy between the " pail " and the 
" closet," which, with the practical examples of precipitation and 
irrigation also inspected and discassed elsewhere, is mlcolated to 
dissipate many prejudices and the " one idea " with which officialism 
is supposed to be associated. 

Since the formation of the Association meetings have been held, 
and works inspected and discossed, in the following towns, some 
more than once : London, Liverpool, Manchester, Birmingham, 
Leio^ter, Barrow-in-Forness, Northampton, Oxford, Seadiog, 
Chester, Leamington, Warwick, Tottenham, and Barking. One 
agreeable feature in connection with these meetings has been the 
cordial recognition and hospitality shown to the Association by 
the municipal anthorities of the various towns in which they have 
been held, an evidence that the of&cial functions of the membere 
are better appreciated than heretofore, and that the ratepayer is 
becoming a convert to Saniiabt Soiencb. 
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KoBwioH C. Thwaites. 

Oldbotit J. Devis. 

OswBnvi B.B.8mith. 

OcHDLE G. BiddoDi. 

OxvoBD W, H White. 

Pembbbion H. WiUiams. 
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RULES OF THE ASSOCIATION. 



I. — That the Society be named the " AseoaiATioN or Municipal 

A.ND SaNITABT EhOINEEHS AND SuBVEyOBS." 

II. — That the objects of the Asaociation be — 

a. TJie ptomotioD and intercbaage among ita Hembera of that speciea 
of knowledge and practice which falla irilbin tbe department of 
an Engineer or Surveyor engaged in the discharge of the duties 
imposed b; the Publfc Health, Local Goverumeut, and otbtr 
Sanitary Acts. 

6. The promotion of the profesaional inteieatB of the MBmbera. 

0. The general promotion of the objects of Sanitary Science. 

III. — That the AasociatioQ consiat of Oivil Engineers and 
SurveyDrs holding permanent appointments under the 
various Mnnicipal and Sanitary Authorities within the 
control of the Local Government Board, and sneh 
Honorary MembetB as shall be elected by the Council. 
Members who retire from their official poeition are 
eligible for re-election by the Council. 

IV. — That the Afbirs of the Association be governed by a 
Council, coneisting of a Freddent, Three Vice-Presidents, 
Twelve Members, and a Honorary Secretary, to be 
elected annually. The Past Presidents, and the District 
Secretaries for the time being, shall also be Members of 
the ComiciL 
y. — That the Council shall nominate one name for President, 
six for Vice-Presidents, one for Secretary, and twenty- 
two Ordinary Members from whom to elect the CounciL 
Such Nominations shall be printed and sent to each 
Member of the Association not less than thirty days pre- 
viously to the Annoal Meeting. Every Member shall 
be entitled to vote for or erase any of such Nominations, 
or substitute other names, subject in all cases to the 
limits of Bule IV., and return the same within seven 
days of the date of issue, and the Members who shall 
obtain a majority of votes shall respectively be duly 
elected President, Vice-Presidents, Members of Council, 
and Honorary Secretary for the ensuing year. 
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ROLEa OP THE ABSOCtATION. XVll 

YI. — That the Association be fonned into District Conmiittees 
which shall iuclnde the whole of the Memhers. Such 
Committees shall meet &om time to time, in convenient 
centres, for the discnesion of matters of local and general 
interest connected with the Association. Each District 
Committee shall appoint a Local Secretary, who will keep 
records of local proceedings, and communicate with the 
Gonncil. No XXstrict Committee or Local Secretary 
shall be entitled either to represent or act on behalf of 
the Association. 

YII. — That a General Meeting and Conference of the Association 
shall be held annnaQy in such Towns, in rotation, as may 
afford convenient centres for assembling the Members. 

Till. — That an entrance-fee of One Guinea, and a subscription of 
One Gtiinea per annum, &om Civil Engineers and 
Surveyors under Kule III., shall. constitute Membership 
of the Association. 
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ADVERTISEMENT. 



The Association is not tesponsible for tlie stAtemeniB ot opimona 
ndTiuicod in the Papers and Discnssiona contained in the following 
pages. 
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ASSOCIATION OF MUNICIPAL AND SANITARY 

ENGINEERS AND SURVEYORS. 



ANNUAL GENERAL MEETING. 
AIanchbstbb, Jidy 1, 2, and 3, 1875. 

FIBST DAY'S PROCEEDINGS. 

The Memb^s of the Association assembled at twelve o'clock on 
Thursday, July 1, in the Uayor'e Porloor, ToimHall, Manoheeter. 

Mr. Lewis Angbll, M. Inst CJ!., of Loudon, Ptesident of the 
Association, occupied the chair. 

The PsKsiDBirr cougratnlated the Members of the Association, 
whom he was glad to meet on the second anniversary of the forma- 
tion of their Society, they would find that the Association had not 
lost gronnd during the past year, but had continned to increase 
in influence and nsefuhiees. 

The Pbesisbht then called upon the Hon. Secretary, Mr. G. 
Jones, to read the Annual Beport of the Conncil. 

Bepobt. 

The Conncil have pleasure in reporting the continued snccese of 
the Aesociation dnring the past year. 

The publication of the Proceedings, although a costly mider- 
taking conmdering the limited funds at the disposal of the Associa- 
tion, appeco^ to have g^ven general Batisfactiou to the members; 
they haye been in demand by the oataide public, and copies have 
been circulated in Canada and America. 

The first Annual Meeting and Congress was held at Birmingham, 
May 28, 29, and 30, 1874, under the presidency of Mr. Angell, 
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aod was well attended by the members and Tarions influential 
Tisitois ; TftrioiiB important papers were read, as detailed in the 
pablished Proceedings. 

During the year District Meetings have also been held at Barrow- 
in-Furness, Tottenham, Coventry, Northampton, and Beading. 

The following papers hare been read at the District Meetings : 
" On Street Watering," by Mr. Parby, of Beading ; " The Bise 
and Progress of Barrow-in-Fumese," by Mr. Jacob ; " The Sul- 
phate of Alumina (Dr. Anderson's) Sewage Process, by Mr. 
Mellibs, Engineer of the Company's Works, Coventry ; " North- 
ampton and its Sewage," by Mr. Pidcock ; '• The Beading Sewage 
and Water Works," by Mr. Paeby ; " The Average System for 
determining the Consumption of Gbb in Pabhc Street Lamps," by 
Mr. Ellice-OiiAbe. 

Visits were also made by the members to the following works : 
Birmingham Sewage Works ; Tottenham Sewage Works; Alexandra 
Palace (during constraction) ; Coventry Sewage and Water Works; 
Stevens' Silk Factory, and Wallen's Watch Factory, Coventry ; 
Northampton Sewage Farm ; Messrs. Turner's Shoe Factory, North- 
ampt(m ; the Sewage Works and the Water Works, Reading. 

The varions meetings were well attended, and the discussions 
upon the papers and works well sustained. The snecees of these 
meetings was largely dne to the energy and arrangements of the 
District Secretaries. The Council attach mnch importance to the 
District Meetings as the means of maintaining interest in the 
Association. 

The funds of the Association, although small in amount, have 
proved fully adequate for its requirements, as will be seen by the 
balance-sheet attached to this Eeport.* ■ 

The question of the election and reconstitution of the Council, 
and an increased ntimber of Vice-Presidents, has been brought 
under the consideration of the Council, who have decided to refer 
the matter for the decison of the Annual Meeting, recommending 
that the election should be by balloting papers issued to the mem- 
bers before the Annual Meeting. 

In accordance with such recommendation a circular and balloting 
list has been issued, inviting the expression of the feelmg of the 
members, the result being in iavour of the following members as 
officers for the ensuing year : President — J. G-. Lyhdb ; Vice- 
Presidenie — J. Lbhoh, G. F. Dkaoon, £. P&rroHJuaD; Ordinary 

* See p. xyiii. 
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Memlers -of Cotmcil — F. Ashuead, P, B. Coohlam, A. M. Fowler, 
J. E. G-KEATOEEX, T. W. Gbindlb, S. Habpub, a. Jacob, P. C. 
LoCKwooD, A. W. MoKANT, E. L. Stephebb, T. 0. Thoebobn, 
W. S. Till. 

In conclusion, the Conncil desire to impress upon the members 
the advantages of intercommnnicstion and co-operation, in the 
various matters connected with their duties, which are afforded by 
the organisation of the Association, and to u^e that its past success 
should be an inducement for maintaining its permanent effidenc^. 

Signed, on behalf of the Conncil, 

Lbwib Anqell, President. 

The Feebident said it was now for those present to deal with 
the report as they thonght fit. He wished to explain one or two 
points with regard to the ballot papers sent ont. The Council, at 
the instance of one of their northern Members, had been engaged 
in considering the system of the election of officers of the Associa- 
tion. It had been represented to them that there was some — he 
would hardly say dissatisfaction, for no dissatisfaction had yet arisen 
that he was aware of — bnt there was some want of unanimity of 
feeling with regard to the selection of officers. Several methods of 
election had been proposed, and the Council had recommended for 
adoption certain alterations in the rales regulating the elections. 
It was proposed, in the future, to adopt ballot papers, to be sent to 
all the Members, so aa to arrive at their wishes generally through- 
oat the country, and especially of those who were unable to attend 
the Annual Meeting. The Conncil had adopted that alteration 
only to the extent of endeavooring on this occasion to arrive at the 
feelmgs of the Members ; therefore the result of the ballot was not 
binding upon the meeting ; it was for them to adopt or reject it. 
The Council had recommended certain names, as in the case of the 
Institution of Civil Engineers, Boyal Institute of British Architects, 
and other societies. Only a comparatively email number of papers 
had been returned, but the result of the majority of those who did 
vote was to place Mr. J. G. Lynde, the City Surveyor of Man- 
chester, in the position of President as nominated by the Conncil ; 
and supposing tike meeting enlarged the number of Yice-Presidents, 
as proposed, Messrs. 3. Lemon (Borough Engineer of Southampton), 
G. F. Deacon (Borough Engineer of Liverpool), and E. Pritchard 
(Borough Engineer of Warwick) would be the Vice-Presidents. 

B 2 
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GeitaiQ names had also been retnmed for the Gotmcil. It -vm for 
the Members to adopt or reject the act of the Council and the 
result of the ballot ; bat the adoption of the report ivaa a distinct 
matter from either the proposed alteration of the mlee or the 
election of officers. 

Mr. G. (JoTT (Bradford) morfid the adoption of the report as s 
Bofficient and satis&ctory statement of what had been done during 
the past year. 

Mr. Pabkt (Beading) seconded the motion, 

Mr. MoNSOK (Acton) asked who had andited the accounts pre- 
sented this year ? He had not audited them, though he had been 
appointed Auditor at the last Annual Meeting. 

Mr. G. Jones (Hon. Sec.) said, Mr. Monson had simply audited 
the accounts for which he and Mr. Dnnscombe had been appointed 
Auditors. The Auditor for the accounts now presented would be 
appointed at the present meetiug. He did not nnderstand that 
Mr. Monson and Mr. Dunecombe had been appointed permanent 
Anditors, and he could not ask Mr. Monson to audit accounts 
which he had not been appointed to audit. 

Mr. MoMSON said he bad thought it was his duty to audit the 
scconnts ; and he also thought the accounts for this year should be 
presented audited. Supposing the Secretary were changed, it 
woold be much better to have the acconnts made up. 

The HoK. Seobetabt replied that Mr. Monson could make a 
proposition to that effect. 

Mr. MoNSOH would not make a motion. If the answer was 
satis&ctory to the meeting, it was satisfactory to him. 

The President said, he did not think it necessary to take up the 
tJme of the meeting with the point. It was very proper to point 
out that the Acconnts of the Association should be well audited, 
but he thought the Secretary also right in pointing out that 
Mr. Monson did not h£4)peQ to be Auditor in the present year. 

The motion for the adoption of the report was then pat and 
carried. 

The Fbboident said, the next point was the proposed alteration 
in the rules. Was it the pleasure of the meeting to confirm the 
result of the ballot papers ? 

The Hon. Seobetabt said that only sixty-eight papers out of 
(me hundred and sixty sent out had been returned. 

The Pbebident : Therefore they had the expression of feeling of 
a little more than a third of the Members. It is for the meeting 
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to Bay vhether they would adopt that or any other propoeaL It 
was to be dietmctly anderetood that the Council did not, by their 
propoeal, in any way dictate to the Members of the Association the 
oonrse they shonld pnrsne. 

A ITeubeb thought that more than one name shonld have been 
submitted for the office of PreeideDt. 

The Hon. Seoretaby : The Council only proposed one name, 
but any Member was at liberty to propose anoth^. 

Mr. Thobbubn (Birkenhead) thought that if the affairs of the 
Association were to be conducted in a proper manner, they should 
to some extent be gnided by the Council, and he thought the 
Council in this instance had adopted a rery proper course. There 
might be some details on which differences of opinion will arise ; 
but the question now was whether the course the Council had 
adopted was satisfactory to the Association, and whetJier Mr. Lynde 
shall be President. He would propose that Mr. Lynde be President 
of the Association during the ensuing year. 

Mr. Tbapp (Manchester) seconded the motion. 

Mr. Lehoh (Yice-President) said, this was an irregular pro- 
ceeding. After Mr. Lynde had been elected by ballot it is absurd 
to put him tip again. 

The Pbbsident explained that the ballot had no force whatever, 
not being in accordance with existing rules. It was merely an act 
of the Council, which the Association might adopt or reject as it 
pleased. If at that meeting they adopted the rule that the officers 
shall in fatnre be elected by ballot, then the ballot would have the 
force of law ; but at present it is merely an act of the Council for 
the Members to confirm or reject, as they pleased, Mr. Thorbura's 
motion was therefore in order. 

The motion for the election of Mr. Lynde to the office of Presi- 
dent was then put and carried unanimously. 

Mr. Angell, the retiring President, addressed Mr, Lynde, the 
newly-elected President, as follows : The ABSociation has this day 
unanimously elected you to the office of President. It is an office to 
which the Association attaches some importance, because it is the 
greatest honour it can confer on any of its Members, and I am sure 
it could not confer it on a more worthy Member than yourself. I 
now vacate the chair with a grateful recollection of the support 
I have received, and the honour the Association has done me, and I 
am sure I give place to a worthy successor, and that yon will not 
allow the interests of the Association to suffer in your hands. 
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Mr. Angell theu vacated the cbair, wliicli was ta^n bj Mr. J. 
G, Lyade, M. Inst. C^., City Snrreyor of Mancheetet, as Fteddent 
(^ the Aaaociatioii for the ensoing year. 

Mr. MoNSOH (Acton) proposed Mr. Thorhom as one of the Tice- 
Preeidenta for tiie ensning year. Mr. Thorborn occupied a position 
in one of oar chief tovne, and he (Mr. MonBon) tliotight Mr. Thor- 
bnm a very proper man for the office. He objected to the ballot, 
aod proposed to throw it overboard altogether. 

Mr. Tbapp (Manchester), if it were in order, to make matters 
ehort, wonld move that the ballot sent in to the Conncil shonld be 
adopted as regards the Yice-Freodenta 

Mr. C. Datey (Maidenhead) seconded Mr. Trapp's motion, as he 
thought the Council had given the matter very serioos consideration, 
and had acted for the best. 

Mr. Thobbubh said, it would be remembered that last year he 
made a proposition that there should be two Tice-Preeidents, and 
the working of the Aaaociatioa had not in the least altered his 
opinion on that point. He did not want to raise any &ctious 
opposition, but there oi^ht to be among their officers those holding 
positions of influence in different parts of the kingdom. It was 
true that by the election, so far as it had gone that morning, the 
Association would be represented by its principal officers in the 
north and south ; but that was not sufficient. Last year he pro- 
pc»ed that there should be two Yioe-Fresidents, aai he understood 
that that morning a proposition had been pat forward to confine 
the Yice-Presidents to one, on the ground that increasing the 
number would lower the dignity of the office. To some extent 
that was true, but the question was not one of dignity but of 
usefulness. There had been another proposition that there ought 
to be a Vice-President in every district, but he was inclined to 
think that two wonld be sufflcieut for all practical purposes. 

The FuBsmENT (Mr. Lyude) said, he must rule that Mr. Thor- 
bum was out of order. It had been already agreed on that the 
election of officers shonld precede the propceed alteration in the 
rules, and the carrying out of that arrangement had been already 
commenced. The President had already been elected, and the 
oiher officers must be elected in accordance with the rules as they 
stood. The Association could afterwards entertain any proposals 
for the alteration of the rules. 

Mr. Tborbubh, with all deference, claimed to be in order, inas- 
much as the resolutions of the Council had not yet been adopted. 
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The Ooancn recommead the appointment of three Yice-FreeideiitB, 
and that is what he was speaking to. 

The Pebsidbnt: But they were proceeding now under the 
existing rules. 

Mr. EiiOHAUDSOH (Tramnere) said, the ballot papers sent out by 
the Council were for the election of three Vice-Preeidenta, and to 
that Mr. Thorbum was speaking. 

Mr. Thobbubh said, he had not the slightest objection to move 
that the number of Yice-Presidents should be three. 

The Pkksident : Are you going to moYe that ? 

Mr. Thobbdbn would be content with two Vice-Preeidente ; but 
it was not because they gaye him more than he asked tbat he 
objected. He thought it would be an encouragement to form dis- 
tricts, and would tend to the good working and supporting of 
the interests of the Associafdon over the kingdom if there was 
a Vice-President for each district. 

The PBEaiDENT inquired if Mr. Thorbum would moTe the 
election of three Yice-Preeidents for the following year, to which 
Mr. Thorbum assented. 

Mr. MoNBON seconded the motion. 

Mr. Jacob (Barrow-in-Furness) said, the question was whetlier 
the Association wonld have three Vice-Presidents or one. The 
Council had acceded to some wishes that had been expressed that 
the number of Vice-Presidenta should be extended to three, and 
Mr. Thorbum's proposal went so far as to say tbat those three 
Vice-Presidents should tepr^ent respectively three districts. Now, 
he did not know how the Association at large would be able to 
elect three men, each of whom would be a representative nan in 
his own district. Until that was explained he did not see his way 
to supporting the motion for the appointment of three Vice- 
Presidents. 

The President having put the resolution that the number of 
Vice-Presidents should be tiiree, it was declared carried. 

Mr. Anobli. (Past President) moved that the three gentle* 
men whose names stood highest on the balloting list, namely, 
Messrs. Lemon, Deacon, and Pritehard, should be the Vice- 
Presidents for the ensuing year. Following the precedent of the 
President's election, he thought the meeting could not do bettor 
than accept those three gentlemen as Vice-Presidents. 

Mr, Thorburn seconded the motion, which was carried. 

The Pbebidbni said, the next business was the election of a 
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CooDciL The first qtieetdon -would be, bow many Members the 
Council was to consist of? There were sixteen namee on the 
bslloticg list, and the Association wonld first consider whether 
sixteen shonld be the nnmber. 

Mr. Asoxus (Fast Fremdent) said, he had been for some time of 
opinion that the Council was too large, for different Members 
attended on different occasions. Considering that the Association 
numbered altogeilier only about one hundred and sixty Members, he 
would propose that the Council be reduced to twelve. It should be 
remembered that four disfiict Secretaries were ex-o0icio Members, 
and they now had three Vice-Presidents and a President, who were 
also Members of Council, and he suppcraed some place would be 
found for himself, as Past President. With bo many ex-offteto 
Members, he thought twelve ordinary Members would be sufficient. 
He therefore proposed that the number of elected Members should 
be limited to twdve, and that those be the twelve highest on the 
balloting list 

Mr. PEtTOHAHD (Vice-Preffldent) seconded the motion. From 
his experience as a Member of the Ooumiil, he thought they might 
look forward to twelve working mudi better than sixteen, and np 
to the present there had been no difficulty in obtaining a quorum 
of Members to act. He might state that he did not know what 
names were on the balloting list, and he bad not therefore the 
slightest personal bias. 

The Hon. SsimETAitx read the names of the sixteen genUemen 
highest on the ballotmg list 

Mr. Vawsbr (Warrington) proposed that the rules should be 
stored, BO that all Past Presidents should be Members of the 
Council ; if that were not done, the Association would lose the ser- 
vices of Mr. Angell, and those who would follow him, gentlemen 
who would necessarily be beet up on all matters that might come 
on for discussion. 

Mr, AngeU's motion that the first twelve Members whose names 
were highest on the ballot list should, with the ex-officio Members, 
form the Council was adopted. 

Mr. Yawser's proposal that Past Presidents should be eahofficio 
Members of Council was also seconded and adopted. 

Mr. Fbitohabd (Vice-President) said, he had great pleasure in 
proposing that Mr. C. Jones, the present hard-working and energetic 
Secretary, to whom the Association was very much indebted for his 
past services, should be Secretary for the ensuing year. He was 
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folly petsnaded that that proposition would be eupported by every 
Member of the Assodation. 

Mr. LoBi.27 (Hanley) seconded the motion, and said that Mr. 
Jones had worked very bard for the Aasociation &om the begio- 
ning. 

Mr. C. JooBB was nnanimonsly re-elected Hon. Secretary. 
Mr. G. Jones, in reply, said be bad to thank the Association for 
tbe honour they bad again conferred npon him. There was a 
certain quantity of work to do, and be hoped he would do ii in 
fatnre as he had dona in tbe past. 

Mr. AsHHEAD (Bristol) propoeed, and Mr. Jaoob (Barrow-iu- 
Enmees) seconded, that Mr. Parry (of Beading) and Mr. Davey (of 
Maidenhead) should be appointed Anditors for tbe accounts of the 
past year. 

Mr. F0WI.EB (Salford) said, he had a proposal to make in respect 
to the secretaryship. He thought it was very nnkind to rely on 
Mr. Jones to do all the work in connectioa with the Association. 
He had been much stmck lately with the large amonnt of work 
that Mr. Jones had to perform in connection witb the Association, 
and they all knew that a maji in the position of a Borongb Surveyor 
bad qnite eoongb to do to attend to bis own bosineas without 
spending his time with all the routine work of the Association. 
Some <me should be appointed to asdst him, and be (Mr. Fowler) 
would, therefore, propose that the qu^on of appointing an Assistant 
Secretary should be referred to tbe serious considOTation of tbe 
Council. 

Mr. Xhobbubn seconded the motion, which was carried. 
Mr. Lemon (Vice-President) said, he had now a motion to make. 
He had had tbe pleasure when tbe Society was in its in&ncy of pro- 
posing Mr. Angell as President, and time bad shown that be had 
proposed tbe right man in tbe right place. Mr. Angell had done an 
immense amonnt of work, and tbe way in which he had edited their 
Proceedings reflected great credit on the Association. The Proceed- 
ings had been presented in a most creditable manner, and everyone 
who bad seen ttiem passed high encomiums upon them. It was a 
work which Mr. Angell had volunteered to do in addition to the 
various other duties which be had performed as President. He pro- 
posed that the thanks of the Association should be accorded to Mr. 
Angell, tbe Past President, and that the vote should be recorded on 
the minutes. 

Mr. AsHUEAD (Bristol) said, he had great Measure in seconding 
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tlie lesolntioii ; in fact, the Society owed ita exiBtence to Mr. 
Angell. 

The motion was put and carried hj acclamation. 

Mr. Anqell, in reply, Baid : I thank yon very mnch for yonr very 
kind ezpresaion of thuiks in recognition of my eerrices. I hare 
been connected with the Association, and at the head of its afiairs, 
from the Tery commencement, and yon can ea«ly imagine that I 
hare watched its progress with rery great interest. I am rery 
mnch pleased indeed to think that I can hand it over in ite present 
floorishing condition to my successor, Mr. Lynde, who will, I have 
no doaht, continne to promote onr objects. Mr. Lemon has referred 
to the Proceedings which I had the pleasure of editmg ; speaking 
of the matter contained in them, I think the papers and discussions 
do no discredit to the Association, and I shall be pleased, if it be 
yonr wish, to continne to edit the Proceedings. I hope we are now 
beginning a long and flourishing career. We have already taken 
onr pomtiou among the societies of the day, and I thank yon very 
mnch, gentlemen, for yonr kind recognition of the part I have 
taken in the afbirs of the Association. 

The pBESiDEm' then stated that the proposed alteration of rules 
was the next hnsinees. 

Mr. Jokes (Hon. Secretary) suggested that it would be wise to 
leave this question to the Council to arrange, in accordance with the 
expression of opmion that had been given that day. A discussion 
upon the alteration of roles would probably last some time, and cause 
them to trench upon the time allotted to the papers. 

Mr. THOBBtTBN (Birkenhead) moved that the rule regulating the 
election of officers and Council be altered bo as to be in conformity 
with the proceedings of that morning. 

The Hon. Sboektaby suggested that the ballot papers be sent 
ont for the election two months before tbe annnal meeting, and 
that the Council receive snch baUot papers and report the result to 
the annnal meeting. 

The motion in the form suggested by the Hon, Secretary was 
passed. 

Mr. AngeUj (Past President) moved that existing Members of 
the Association should be allowed to continne Members, indepen- 
dently of changes of appointment, so long as they continned to pay 
their snbscriptions. He supposed they would not be eligible as 
Members of Council unless they held an official appointment, 

Mr. Ellice-Clabk (Bamsgate) seconded the moticm. In his 
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district Qiere were two Members who had taken great interest in 
the Association, bat who had now metropolitan appointments; 
nnder the existing rules they were not eligible to continue Members, 
althoogh they were most anxious to do so. 

Mr. Tbobbubn proposed that the matter shonld be referred to 
the Gonncil. 

Mr. Lemon (Vice-President) thought that gentlemen vacating 
their municipal appointments shonld be elighle for re-election as 
Members. K Mr. Lynde or Mr. Angell vacated their appointments, 
would the Association say that they should not continue Members ? 
Even if they did not hold municipl appointments, they had shown 
that iix&i sympathies were with tiie Society, and they ought to be 
continued as Members as long as they wished to remain. 

Mr. Dbaoon (Liverpool) said, he would propose an amendment 
to the effect that a Member retiring from the municipal position 
which he held wonid lose his position as a Member of the Society, 
bat would be eligible for re-election. It might happen that a 
municipal officer might retire &om his position under such circum- 
stances that the AssociatioQ would not deaire that he should 
continue a Member. 

Mr, Thoebobn said the Association might get over the difficulty 
by leaving the matter to the Council to recommend a retiring 
Member to the Association for re-election. 

On the motion of Mr. Deacon, seconded by Mr. Thobbthin, it 
was resolved that a Member retiring from his official position would 
be eligible for re-election by the Council. 

The Eon. Seobetabs said the Association would have to fix the 
next place of meeting. The matter had been considered by the 
Council, and the opinion among them seemed to be that the next 
annual meeting should be held in London. 

Mr. Fbitohabd (Vice-President) proposed that the next annual 
meeting should be held in London. They had already held their 
annual meetings in the two great centres of the midland counties , 
and the north, and he thought their third meeting shonld be held 
in the great centre of the south. 

The motion for holding the next meeting in London was passed, 
and it was left to the Cooncit to fix the time. 
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THE PEESJDENT'S ADDRESS. 

The Fbebident then deliTered his Addreee, in which he said he 
had to thank the Associatioo very much for the hoDOOi they had 
conferred upon him in electing him their President for the enening 
year. He assured them he felt a deep inteieet in the continued 
anccees of their AEsociation, and nothing should be wanting on his 
part, so &r as he was able, in forwarding its objects. It would, he 
was aware, be a difficult task to follow in the steps of their friend 
Mr. Angell, the founder of the Association, who had so ably filled 
the office of President for the last two years, and had, by his energy 
and perseverance, dnring that short period been the means of derelop- 
ing within them a power that would, he trusted, be a valuable means 
of advancing sanitary science. The success of their Association (recog- 
nized as it is by all the leading municipal authorities in the country) 
must be a matter of congratulation amongst themselves, and he hoped 
tbey would all do their best to maintain the position which their 
Association bad attained ; for they must bear in mind that it was 
only by united action that they could continue to be useful in their 
joint capacity. When tbey considered the elements of which the 
Association was composed, and the great variety of duties its Members 
were called upon to perform, they must of necessity accumulate a vast 
amount of experience, which, when brought together, would be of 
great value, and the making of this experience available to all the 
Members, be took it to be one of the principal objects of the 
Association. The works tbey were called upon to design and 
executd brought into play all tiie powers of the civil and mechanical 
' Engineer, and be could confidently state that no person was quahfied 
to undertake the of&ce of Surveyor to a municipal or sanitary 
authority who had not had the education of an Engineer. The 
works he is called upon to construct comprised road making, bridge 
bnilding, sewerage, waterworks, gasworks, the improvement of river 
courses, and such-like engineering works. He must also possess a 
sufficient knowledge of architecture to enable him to design a 
respectable-looking building, such as a police station, market, or 
perhaps a townhall. He might also be called upon at any moment 
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to decide at once on the safety or otherwise of a buildii^ where the 
hTes of the public are in his hands, and the exercise of iliis duty 
required the greatest circumspection, as he might on the one hand 
needlessly destroy property, and on the other sacrifice lifa He 
mnst also acquire a knowledge of the valne of property, in order 
that he might be able to advise as to the cost of street improyementa. 
Some of the Members appeared to think that the duties of the 
Snrreyor also included many of those which strictly belonged to the 
medical officer of health, and there was no use in disguising the 
&tct that a considerable amonnt of jealousy existed in many places 
between those officers. There could be no doubt that, in order to 
arrive at the most satisfactory results, there should be perfect unity 
of purpose and action between the two, and the best way to arrive 
at this would be to have a clear understanding as to the duties of 
each department. In his opinion, the medical officer of health 
should confine himself to debiting the principles which he considers 
the best calculated for dealing with aU matters relating to the publio 
health ; and when the carrymg out of those principles does not 
involve engineering or structural work, his recommendationB should 
be carried out entirely under his own direction ; but where struc- 
tural works are required, their object should be clearly defined by 
the medical officer, and the works should then be designed and 
executed by the Engineer or Surveyor. If they took, for instance, 
the mode of deeding with sewage and house refuse, it was for the 
medical officer to point out the system which in his particular case 
he considered the most suitable, and for the Engineer to design 
such works as might be beet calculated to carry out the views of 
the medical officer. It was not (ot the Engineer or Surveyor 
(although he might and ought to have a general knowledge of 
chemistry) to interfere with the principles affecting the death-rate, 
or to make himself responsible in any way respecting it, beyond the 
proper execution of t^ose works which might be necessary and 
proper for carrying out most effectively the principles laid down hj 
the medical officer of health. He believed if some such course were 
adopted it would ensure that unity of action between the two 
departments which b of vital importance to the interests of the 
ratepayer* With regard to the much-vexed question of Govern- 
ment protection, he was strongly in feivour of local self-government, 
and the Surveyor being the officer of the local authority should, in 
his opinion, endeavour to work cordially with its members, rather than 
eaek to be under the influence and protection of any central autho- 
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rity, to be used perhAps aa a means of coercing &e local authority. 
The dnty of the Surveyor ia to carry ont the instrnctionB of the 
local anthority ; and if ewih instractioos aie not in accordance with 
the views of the central authority, let the two goveming bodies 
settle their differences between themselves. With regard to the 
personal ^aestion that had been so strongly urged as a reason for 
Government protection, he was sure if a Surveyor discharged his 
dnties courteously and firmly, he need be no respecter of persons, 
as he wonld always be sure of the public sapport if any undue 
in^uence were attempted to be brought to bear upon him. Many 
of them were aware that those had been his opinions from the first, 
aod that he refused to join the Association when its principal object 
appeared to be the obtaining of Government protection in the per- 
formance of their datiee. Ihey must' not snppose for a moment 
that he undervalued the importance of a central antiiority ; on the 
contrary, he considered it most nsefnl as a gnide and assistance to 
the local authority, especially in matters which applied to the 
whole country alike. It ensured a certain amount of uniformity of 
action, without which municipal legislation would become a mass 
of inextricable confasion. He might take this opportunity of 
expressing his gratification on the production of their first volume 
of the Proceedings, which contained so much valuable and useful 
information. It did great credit to their Past President, who so 
ably edited it, and to those gentlemen who had assisted in its 
preparation. It is a volume of which the Association may well 
be proud. Again thanking them for the honour they had conferred 
upon him, he would now take his seat as their President for the 
ensuing year, in the confidence that he should receive from them 
that assistance and support that would alone enable him to dis- 
chai^ satisfactorily the duties of the honourable position in whidi 
they had placed him. 

Mr. Anqsll (Past President), in propoang a vote of thanks to 
the Frewdent for his address, said tl^ was one question on which 
he entirely differed &om the President, and that was on the subject 
of Government protection. In a great city like Manchester, 
influenced and governed by great men of large views, the expe- 
rience of the public officials vras totally different &om that of 
officials elsewhere. No one could have greater respect for local 
government than he (Mr. Angell) had, bat he knew from expe- 
rience, and he knew from report, and they all knew, the littleness 
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by which local gOTdmment was eometimea governed. In the 
Bmuller towns, and they formed the great majority of the towns of 
the conntry, it was notorionsly impossible for a maa to maintain 
hie position with that fitmness and independence to which the 
President had referred. Local Snrveyors had asked londly for 
protection. 

Mr. FowLEE (Salford) rose to order. Was it open to discuss 
the President's address ? 

Mr. AsasLL said, he ought perhaps to have contented himself 
with a simple espreesioQ of opinion ; bat as the fundamental prin- 
ciple npon which the Association was fonnded, was that it should 
maintain the position of its Members, he conid not allov the Presi- 
dent's vievra on this point to pass withont his expression of dissent ; 
he wonld, however, conclude by proposing the thanks of the Asso- 
ciation to the President for his address. 

Mr. Lemon (Yioe-Preeident) said, he conld not strike his flag in 
reference to protection. He had alvrays advocated it, and always 
would do so ; not because he wanted it himself ; he was egotisti«iI 
enough to think that he did not — ^bat he knew many of his Ijrother 
Surveyors who did want it seriously. He knew a case in which a 
Surveyor had to report on a building application, and there were 
three gentlemen on the committee, one of whom was the owner of 
the ground, another was a timber-merchant, and the third was a 
builder, and all of them were mterested in the matter. The 
Surveyor reported that the buildings were not in accordance with 
the bye-laws, and could not be erected ; but the committee decided 
that they were in accordance with the bye-laws, and they told the 
Surveyor that if he did not cajry out their decision they would 
dismiss him. If protection was not required in a case like thai, he 
would hke io know where it was required. There was another 
point, not in reference to the pressure put on by members of 
council, but to the pressnre put on the members of council by the 
ratepayers. The members often vote against their own convictions 
through the influence of the ratepayers, and think they are only 
doing their duty in representing the views of those who sent them 
to the council, and however erroneous those views m^ht he, the^ 
would support them. It was therefore very important that the 
Surveyors should have some protection. As regarded the medical 
of&cers — he was not treading on a sore point now — he thought it 
extremely desirable that there should he a thorough concord 
between the medical officers and the Surveyors, and he thought 
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aome better miderstaiidiDg wbb wanted than existed at present. In 
his borough the medical officer was a most amiable gentleman, and 
he worked meet cordially with him ; hut in many cases the medical 
officer conld not fltir a peg without coming to him. When a notice 
was serred on a person by the medical officer, and a question of 
bnilding constmction arose, the medical officer came to him to 
know bow it was to be carried out. It was Ter; necessary that 
the duties of the two officers should be clearly defined. He 
seconded the vote of thanks to the President for his address. 

The Tote of thanks was put by Mr. Angell, the Past Present, 
and carried. 

The ordinary business of the meeting hsTing conclnded, the 
members adjourned until two o'clock, for the reading and discnsfflon 
of papers. 
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SANITARY CONFBBBNOE. 

Ths Meeting yiaa attended by seTeral persooB of inflaenoe in the 
District, inclading the Mayor, Sir Joseph Heron, Medical Officers 
of Health, Members of the Corporation, &c. 

The Pbesidsni (Mr. J. Q. Lynde), in opening the proceedings, 
said, in opening that conference he could not help expressing hia 
gratificatioa— -and he wae BOie all the Membeni wonid join him in 
doing BO — at the interest the monicipal ftntboritiea throughout the 
conntry took in their proceedings. He might mention particularly 
the Mayors of Mancheetet and Salford, who had both expressed them- 
selves strongly in &TOur of the Association, and he had to express the 
thanlis of the Association to the Mayor of Manchester, then present, 
for the bcihtiee he had so kindly afforded them in granting them the 
use of bis Parlour for holding their meeting. He had seen the Mayor 
of Salfotd on the previoos day, and he expressed his regret that he 
was nnable to be present on that occasion, being obhged to be in 
London that day on municipal business. Thej had also the 
pleasure of having vrith them tiiat day the Chairman of the Health 
Committee, Mr. Councillor Schofield, and other miembers of both 
Corpcoations, who took special interest in sanitary matters. He 
was also pleased to see 8ir Joseph Heron, the To,wn Clerk, who 
had, he believed, devoted more ^e to sanitary legislation than 
anyone else, and he hoped he would oblige them with a few 
remarks on that very important subject. He was also glad to see 
the Medical Officer of Health for the City. His friend Dr. Leigh, 
the Medical Officer of Healtii for Mandiester, who had made the 
dealing with house refoae his special study, had kindly promised to 
describe to them his experimental works in Water Street, and to 
show them there the result of his labours. Several other gentlemen, 
both Members of the Associatitm and visitors, had kindly promised, 
them some papers, upon which much interesting discussion would 
no doubt take place. Their Past Fresidfint, Mr. Angell, would give 
them a review of sanitary progress, and if he could only show that 
they were advancing surely, if slowly, in the right direction, it would 
be very satisfactory. They wonid no doubt have the much-vexed 
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sewage question brought forward in connection with Mr. Angell's 
paper, and with that of Major-G«neral Scott ; and Mr. Fowler, the 
Borough Engineer of 8alf<ad, had promised to describe a cottage 
water-closet that was self-acting, and was said to require no water 
beyond what may have been nsed for washing or culinary pnrposes. 
This had now been in operation for some time in Salford, and 
profeesed to get oyer the difficnlty of the increased supply of 
water reqnired for the introduction of the water-closet system 
into cottages ; bnt the advocates of the dry system wonld tell 
them that this was not the only difficnlty to be overcome, nor 
was it in their opinion the moat important. Bat there were 
other sabjects of interest to the mnnicipal Engineer beeidea the 
sewage question to which they mnst derote their attention. The 
paving of streets was one which was of great importance to the 
ratepayers, and one which mast be continnally before them in their 
daily work. Although they had no paper on their programme 
directly relating to it, they were promised two papers on the ma- 
chinery in use for preparing Btones for roads ; one on a stooe-break- 
ing machine, by Mr, Jacob, of Barrow-in-Fomess ; and the other a 
description of a stone-dreesing machine, by Mr. Boyle, of Hulme. 
They had in Manchester the reputation of having the best street 
pavement in the conntry, which he believed to be attributed to the 
greet care they took in forming a solid and uniform foundation, and 
that they did without making use of concrete. They had not yet 
cut up their streets with tramways, but they were about to do so, 
and he hoped in a manner that would obviate the great objection to 
their ase, namely, the formation of a rut or groove by the side of the 
trams that was so injurious to the wheels of private carriages ; for 
if this could not be done they would, in his opinion, be better with- 
out them ; but if they succeeded in doing this — and he believed it 
was quite practicable — they would, in his opinion, be of inunense 
advantage to ibe traffic, and would lessen very much the cost of 
maintaining our roads. Whether the wood pavement lately laid 
down in London would turn out to be an impEOvement on our 
system remains to be proved ; it certainly formed a very good sur- 
foce, and vras far more pleasant to ride over than granite sets ; bat 
there were doubts in his mind as to the healthiness of it on acconnt 
of its power of absorption, and it might not, ^ter all, on that ground, 
be desirable, even should it be successful on the score of comfort and 
economy. They were also to have a paper by Mr. Vawser, of 
Warrington, one of their local Honorary Secretaries, on another 
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vexj important subject, and one which had l&tely engrossed much 
attontioQ, the construction of artisans' and labourers' dwellings. 
That was one of the most important questions of the day, inasmuch 
aa it bears directly upon both the moral and physical improTement 
of the worliing classes ; it must also be one of the prineipsJ means of 
reducing the death-rate, upon which Mr. Ellice-Clark, of Derby, 
would read them a paper. They were also promised papers by Mr. 
Councillor Bailey, of Salford ; Mr. Ghxjdhall, and Mr, Elcock, who 
were not Members of the Association ; and he had to thank them 
and other Tirators for their attendance there that day. The papers 
they promised were each of them on snbjects of great interest to all 
of them. With such a programme before them, he thought they 
would all agree with him that it would be necessary to restrict the 
time allowed to each speaker to ten minutes, in order as far as pos- 
able to allow everyone interested in a subject an opportunity of 
addressing the meeting. Under those circnmstances he would not 
DOW occupy more of their time, but call upon their Past President, 
Mr. Angell, to read his paper. Before resuming his seat he might 
state — and he hoped it would be clearly understood — that the Associ- 
ation was not, as a body, responsible for the statements that might be 
made, or the opinions that might be expressed, at their meetings. 

Mr. Anobll, whose name was on the programme to read a paper, 
"A Eeview of Sanitary Progress," said that a combination of cir- 
cumstances had prevented him from bringing forward his paper 
that day, but as there were so many papers down tcx reading 
his could very well be dispensed with. He hoped, therefore, that 
they would excuse his paper. Eecently, and during the present 
session of Parliament, great attention had been paid to sanitary 
matters, and he hoped to see great improvements and great facilities 
given to sanitary authorities to carry out sanitary matters. 

The following papers were then read : 
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THE DISPOSAL OF EXCRETA IN MAN- 
CHESTER. 

Bx Dr LEIGH, Medio&l Officer of Heai,th, 

Dr. Leiqh said, he had not prepared a paper, bnt he wonld give 
a brief outline of what had been done in Manchester in regard to 
the treatment of the excreta and refuse of the city. A few years 
ago, when he was appointed officer of health, and the health com- 
mittee of the corporation was formed, they found that &om fever, 
under the forma of typhus and typhoid, there were about 630 
deaths in the year in Manchester. That was a very high mor- 
tahty, and on investigating the condition of the city they found 
that there were attached to the houses a number of oesspools, 
which, if the aggregate area covered by them were measured, 
would make a lake about sixteen acres in extent, and four or five 
feet deep. That was an amount of putrefying, decomposing matter 
which, by its very presence, vitiated the atmosphere very much, 
and contributed largely to the forma of zymotic disease which he 
had mentioned. They likewise found that a large portion of the 
inhabitants of Manchester was resident in cellars, which were 
damp, dark, dismal, and nninhabitable. They apphed themselves, 
first of all, to the provision of hospital accommodation for the 
reception of cases of infectious disease, with the view, in the first 
instance, of checking the spread of it, because they were quite 
satisfied that whatever they did towards lessening the tendency to 
the disease and diminishing the existing cansea of it, inasmach as 
thoae diseases were everywhere infectious, it was desirable to stop 
the spread of them by providing hospital accommodation, in order 
to isolate the cases. The result of the efforts made was that a 
large hospital for the purpose had been provided in the neighbour- 
hood of Manchester, and a large children's hospital had also been 
erected, he believed, partly in consequence of the efforts of the 
health committee, '^en the sanitary authorities applied them- 
selves to checking the amount of putrefied matter eliminated into 
the atmosphere by the decomposition of the escreta lying for 
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months together in a liquid state in the cesspools. The first dis- 
corery they made was, that however much inclined they might be 
to the water'-caniage system, and however applicable it might be 
where an abundance of water was obtained, such a supply of water 
was not available. However, if it had been, the water-carriage 
system would not necessarily have been adopted in Manchester. 
The sanitary authorities aboKshed the cesBpools in the first instance. 
They emptied them out, and the earth that was saturated with the 
excreta was removed, and the cavities thus made were filled up, and 
dry closets built over them. Those dry closets were of very simple 
construction. They had receptacles of galvanized iron, with 
square wooden boxea placed at the back to receive the refuse of 
the houses. There were constructed in Manchester about fifteen 
thousand of them. Each closet was furnished with a fine. As to 
the utility of those flues there had been a great deal of dispute, bnt 
the experiments made showed that the closets were rendered much 
sweeter by them. The excreta were now removed once or twice a 
week. The cinder-sifting apparatus used in Manchester was self- 
acting. The cinders and ashes were thrown apart, and the fine 
ashes fell through the perforated surface on to an inclined plane, 
from whence they fell on the excreta, and formed an exceUont 
deodorizer. The cinders rolled over the perforated plate, Mid fell 
into a box, from whence they were taken for fuel again. There 
was considerable economy in the use of the apparatus. He had 
fixed one in his own house, and he believed that in aboat^a month 
it saved its cost in coal. People who used it told him that the 
cinders they got from it served their boilers and washhonses better 
than eoaL As he had said, the contents of the closets were re- 
moved once or twice a week to tbe yard in Water Street, in carte 
constructed for the purposa The carts which brought the street 
and house refuse were emptied into the yard, and the corporation 
got a certain payment per week irdm the men who were allowed to 
take away the rubbish. Those who took away the old cane, iron 
pots, &e., gave 25s. a ton for them. They were chiefly used for 
making copperas. Then the old boots and shoes and woollen 
cloths were also separated from the other rubbish, and for these the 
corporation received 25s. per ton. He believed those were exten- 
sively used in the mannfacture of Prussian potash. Then there re- 
mained nothing but the fine ashes, cinders, broken clay pots, broken 
glass, and that kind of thing. The remaining matter was thrown 
upon a sieve, which was worked by machinery, and the fine ashes 
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having passed tlurongb, the other staff was mixed with lime, and 
being thrown into a mortar mill, made excellent mortat. The fine 
ashes were pnt into an apparatus which had been constrnoted for 
the manufactore of mannre, and mixed with about 20 per cent, of 
alanghter-honse refuse. It was gionnd np mitil it became a pulp. 
They also got all the stale fiah of the city, and a large quantity of 
other animal matter mixed up with the manura A calcnlat«d 
quantity of sulphate of lime was also mixed with the other materials. 
The ammonia which would be given off was thus gradually token 
np. He was quite aware that sulphuric acid had been used for the 
manu&ctnre of mannre, but that had been a mistake. The manure 
therefore consiBtod of solid and and liquid excreta. The fine ashes, 
slaughter-house refuse, and other animal matter were mixed np, 
and the gentleman connected with the manufactures said the deodo- 
rizing power of the mixture of fine ashes and sulphate of lime was 
exceedingly great, and exceeded that of charcoal. The effects of 
the manure appeared to be very considerable. He had had an 
opportunity wii^ the last three weeks of visiting two very exten- 
sive farms on which it had been employed. One had taken up 
400 tons of it, and the other 100 tons. The crops were very 
remarkable indeed. One crop, which consisted chiefly of the finer 
kind of grass and clover, was not less than 2^ tons to the aete ; 
and another crop amounted to 3 tons to the acre. The farmer 
stated that he had never before had such crops in his li&. If the 
expectatitins of the anthorities were realized, and he saw no reason 
why they should not be, they would be able to work this stuff not 
only without loss, but with a considerable profit. He thought 
they would be able to manage ^000 tons per week for manure, 
at 12«. 6d. per ton. For the mortar they received 4». Gd. or 5b. 
per ton, and for the scrap iron 25s. No matter what came into 
the yard, nothing was sold at less than 48. 6d. a ton. Then the 
sanitary results were highly satisfactory, for all forms of fever were 
gradoally diminishing in number. In the first year in which they 
began to empty the smaller cellars the fever cases were reduced to 
about 520, and before the work was begun the number in the year 
was 628. In the next year they decreased to 480, and last year 
to 180. This year he did not think they would be more than 120. 
Small-pox set in in Manchester at the time of the great epedemic 
with as much severity as in any town in England, and yet though 
the deaths reached as much as 70 per thousand in some towns in 
England — and the lowest in any town, except Manchester, was 
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20 pra thousand — in Manchester the proportion was only 7 per 
thoQsand. They were gradually getting rid of fever in Manchester, 
and there was yery Httle fever in the city now. The mode of dis- 
infec^g in Manchester had been very thorough. The necessity 
for disinfection had begun early to press itself npon their attention. 
They constructed a large disinfecting oven, and the clothes of 
infected persons, carpets, cnrtains, and bedding, and, in fact, all 
articles of drapery were taken to this oven, and unless they were of 
a character ^t might be destroyed by the process, they were 
subjected te a temperature of 230 or 260 degrees. On examining 
the houses in which scarlet fever and typhoid broke out, he found 
in many of them a great thickness of paper on the walls. In 
many cases he removed sixteen coats of paper. Of coarse matter 
like that would hold the poison a long time. Now, consequently, 
in disinfecting the houses they stripped the walls of all the paper, ' 
and washed the plaeter with a strong disinfecting solution, and 
they scattered chlorine about abnndantly. The effect had been in 
every way satisfectory. It was curious to observe, that although 
the disinfecters, whose special duty it was to disinfect the articles 
of clothing and furniture, were comparatively &ee from attacks of 
infections disease, the men who stripped the walls were all attacked. 
That showed how thoroi^hly paper held this matter. He 
believed the system of disinfection used in Manchester was 
thorough, and it never happened that the disease again broke oat 
in a house after it bad been disinfected. 
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DESCRIPTION OF SELF - ACTING WATER- 
CLOSETS AS CONSTRUCTED IN SALFORD. 

Br A M. FOWLER, M. Iiwr. O.E., Bobodqh EiranntBB, 
Salfobd. 

The removal of refose &om cottt^e property hftving become such a 
eeriona qoeetion, I haTe been induced to deYiBs a means whereby 
tbe most objectionable part of it can be removed &oin the premiaes 
as quickly as possible, believing iliat the storage of filth in any re- 
ceptacle, if only for a day, is likely to be attended with serious resalts. 
Afl yei, no profit has been made of it. If collected, there ia no jus- 
tification for depofflting the privy refuse in the mi^t of a thickly 
popnlated town. The valnea of town reliise as set forth by enthn- 
oastic adventurers have not been realized by mannfactnring. Large 
ibrtunea have been lost after the most promising prospectuses have 
been issued. Ko doubt, there is some value in the refase, but such 
value is principally contained in the urine where the ammonja is pre- 
sent, but the expense is so great in getting at it that it is not worth 
the trouble. This liquid cannot conveniently be collected, therefore 
it is passed offinto the sewers. The manual labour required to remove 
the refuse, the constant attention required t« empty the receptacles, 
the cart hire and storage of the material (very often in the midst of a 
thickly-populated district) are not satis&ctory and cannot possibly be 
remunerative. The removal of the refuse alone will cost, taking a 
very low estimate, not less than Is. 6d. per ton, and will exceed this 
if carted from the midst of the population. It is not my intention 
to point out the defects of the many methods in use, but rather to 
show the advantages of the one I propose, leaving the public to 
judge. The question is one in which every individual should be 
deeply interested. Twenty-five years' experience in the sewage of 
towns has enabled me to notice the working of the many schemes 
which have been, and are now before the public. I am convinced 
the first object to be obtained is to secure the removal of the fiecal 
matter &om the premises as quickly as possible, and so prevent fer- 
mentation and the generation of foul gases. 
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It cannot be denied that the water-cloaet flyBtem accompliBhes 
this object in the most complete nuuuter. This Bystem would, I 
h&ve no doubt, he muTeraally adopted bat for the cost of towns 
w&ter and the appHcation of machinery. 

The removal of the excreta by means of the earth-cloeet, cinder- 
sifter system, or other such contrivance, does not relieve the sewers 
of the whole of the human excrements, or get rid of the most 
objectionable part of it. 

This ia clearly borne out in the Report of the Bivers Pollution 
Commission, vol. i. 1870, p. 30 : 

" The retention of solid excrements in middens is not, therefore, 
attended with any amsiderable diminwiion in the strength of the 
eewage, although the volume even m mann&cturing towns is some- 
what rednced ; neither is the case substantially different when earth- 
cloBete are substituted for the Lancashire midden, for the sewage 
from Broadmore Lunatic Asylnm, in which these closets are par- 
tially used, exhibits no exceptional degree of weakness It 

seems hopeless, therefore, to anticipate any substantial reduction of 
sewage pollution by dealing with solid excrementitions matters 
only." 

I am convinced, wherever manual labour is resorted to for col- 
lecting the feecal matter for the storage of the same in receptacles, 
or at a d^pot in a town, the work is attended with foul stench and 
serions results, especially when stored in populated districts. 

Should the material be carted out of the town the expense would 
be more than the ratepayers could bear. The method of collecting 
the excreta in tubs do«e not interfere with works necessary to deal 
with the sewage and slop water passmg from houses into the sewers. 
Such water mnst be pa^ed off into onr rivers or the sea, so as not 
to create a nuisance ; therefore, to deal with the sewage from large 
towns extensive works must be resorted to, either by acquiring large 
tracts of land to utilize the sewage by irrigation, or in the event of 
hsA not being sitnatod at a convenient distanoe so as to bring the 
same within reach, works for deodorizing the sewage by means of 
precipitation mnst be erected. 

With th^e views I have prepared a design for the construction 
of water-closets on such a plan that the use of towns water and the 
application of machinery are dispensed with. 

The water-closet I propose is formed by fixing a siphon-pan 
under the seat of the closet, at such a level that the slop and waste 
water from the sink and the slops from the rooms of the honse (to 
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the dopstone in the yard), and the r&in water &om patt of the roof 
of the bnildingB, are diverted by a covered drain into the Biphon-pan, 
which is lengthened from the underside of the seat of the cloeet to 
suit the level of the drain from a trapped gnlly in the yard. 

The advantages accruing from this By&tem are : 

let. The diBgusting manual labour of emptying privies or tubs, 
carting the tube through the town, and storing the filth in the 
midst of the inhabitants, is dispensed with. 

^d. Saving in cost of labour in emptying receptacles, cart hire, 
rent of d^pdt, stables, all labonr in connection with the storing of 
filth, and the wear and tear of plant and materials. 

3rd. The stench from time to time arising from the tubs or 
privies near the house will no longer exist. 

4th. The ashes as stored by my system do not create the 
slightest nuisance, and may be used for worlEs in making founda- 
tions for streets, fillin g up excavations, or otherwise in the town, 
Garba^ tube may be used. 

5th. Towns water is not needed, the refuse water &om- the hoose 
being considerably more than absolutely required, and more than is 
usually passed through an ordinary water-closet supplied with 
towns water. 

6th. The closet is always free irom smell, sulphurated hydrogen 
not being present, as is the case where the feecal matter is allowed 
to ferment. 

7th. That the receptacle for receiving the ashes can be fixed at 
any height above the floor of the yard ; that children may empty the 
ashes therein, and so prevent the material &om being deposited in 
the yard, as is the case where the hoppers are too high to admit of 
the ashes being conveniently thrown therein. 

Sth. The principle is self-acting, and cannot possibly get out of 
order except by wUful design. 

I have beard it said that water-closete are the means of making 
the sewers foul, and have a tendency to cause obstruction therein ; 
but such remarks I should imagine are not from those who have 
had practical experience of the flow of sewage in properly con- 
structed sewers. It is true that water-closets at times do get ob- 
structed under the best appliances. Where this happens it is owing 
to the machinery getting out of order, want of water, wilful damage, 
or from the breaking of some pipe. To say street sewers get stopped 
with the refuse trom closets is a delusion. The fecal matter dis- 
solves and turns to liquid. This can be seen in the flow of sewage 
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&om any wat«r-cloa6ted town, as in London, Leamington, Scar- 
borongli, and many other large and email places. The liquid state 
of the fcecal matter may also be daily noticed when emptying the tabs 
at the depot of the f^ford Corporation, Wilbum Street. Where 
ceeBpooIs are placed on a sandy soil wUkout an orerflow, or on a 
day soil with an overflow, years may elapse before any amount of 
sediment can be noticed. Fresh sewage, eo to speah, does not throw 
off fonl gases in properly constncted seweis, where lodgments of 
liquid cannot take place, and it is well said by some sanitary 
engineers that in w^-constmcted seweis there is little need for 
ventilation. 

It is a great waste of time and money to end^wvow to realvu a 
projii or to obtain a sum to jnsti^ the nuisance of collecting and 
storing refuse in the midst of the resident population of a town. 

Works for deodorizing the sewage must necessarily be im>yided, 
sooner or later, for all towns, whatever the sydem of eoUeeiion may 
lie, before sewage in large volume can be allowed to pass off into the 
rivets or adjoining streams. 

The difficulty is not, in my opinion, increased, bat, on the con- 
trary. Disposing of the whole of the refose of a town at one point 
beyond the notice of the inhabitants, in soch a way as not to canse 
a nnisance, must be more convenient than having seToral works and 
methods of dealing with the refuse. 

The Bivers Pollution Commissioners' Report, 1870, vd. i. p. 25, 
state, that " the water-closet is practically the only alternative plan 
of house scavenging which is possible under the circumstances of 
large towns." 

At p. 48 : " The common privy and ashpit indeed, as 

already stated in the descriptive part of this report, the privy only 
professes to receive a portion, and that the least injurious portion of 
the excreta. The greater part of the urine, and the whole of the 
fluid refuse from the kitchen and the house generally, is passed 
directly into the sewer ; and as rain finds admission into most of 
the ashpits, except a few (^ those more recently constmcted, this 
must act upon the soluble portion of the solid refuse, and carry it 
into the sewer by the drain, which nearly always connects the ash- 
pit with the sewerage system." 

At p. 25 " Utilization of fecal matter, which is more 

easily accomplished under the water^loeet than the privy system, the 
cleanly wbolesomeneas of the former, and its greater comfort and 
convenience, are gradually leading to its adoptioD everywhere in all 
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houses above the rank of a mere cottage, and it ia impoesible to dotibt 
tliat as in Liyerpool, so in other Lancaahtre tOTms, whatever may 
be the difficnltiea in its way, it will nltimately become the rule," 

And again, at p. 50, in referring to the dry earth-closet: 

" special service and attention, which the average man or 

woman will not give, they soon become &lthy and offensive. Add 
to these circamstances the enotmons aggravation of all the difficul- 
ties of the plan, where not fifty but fifty thousand households have 
to be provided with the necesBary appliances and induced to work 
them properly, and we can have no hesitation in prononndng the 
dry-earth system, however suitable for institutions, villagee, and 
camps, where personal or official regulations can be enforced, en- 
tirely unfitted to the circamstances of krge towns." 

These opinions xre home out to a great extent by the experience 
of Dr. Davis, Medical Officer of HealUi for Bristol. 

In that city closets constmcted on a similar principle have 
always been in operation more or less, but generally since the appli- 
cation of the Public Health Act to the city. The town of Cardiff 
is also fitted up throughout the cottage property with pan-closets, 
which closets have been in use since 1857 to my personal know- 
ledge. In both these towns the waste water is thrown throt^h the 
seat of the closet. Therefcffe there is not so large a quantity of 
waste water passed through the pan of the closet as by the arrange- 
ment I propose. 

Water-closeted towns, so &r as I am able to learn, are the most 
healthy, uid will be found freer from the plagnee of zymotic dis- 
eases, than where the midden system is applied. The table contri- 
buted to onr proceedings by Dr. B. Foster last year, shows that the 
percentE^ of zymotic diseases in proportion to deaths from each 
cause to deaths from ^1 canses is less in London and Bristol during 
the past ten years than in any other of the seven towns there men- 
tioned, being respectively 25 '7 and 21 '4 per cent. 

A largB number of ashpits, the property of the Corporation of 
Salford, have been altered from the old-fashioned privy and ashpit 
to the principle I propose. They have stood the test of the last 
severe winter and the drought summer of 1874 and this spring.* 

This system will not impede, but will materially assist the work 
of manufecturing manure or distributing the sewage on irrigation 
fields, as the whole of the sewage is discharged at one point, to be 
treated as considered most desirable. 

* The Tain&ll Id Sftlfbrd Ihiai NoTsmbeT tu June (unounted (o 19-5S0. 
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The time is now iast approaohiug when all eewage and refuse 
water iniist neceSBarily be deodorized before being passed into the 
rivers and water-courses in tbis country. 

There ia not the slightest difficulty in deodorizing sewage and 
making the efflnent water there&om comparatiTely pure. 

The reports of the Uivers Pollution Commissioners, where the 
pmiEcatiou of the Biver Eoch, for Messrs. Bigley and Sons, paper 
mann&cturers, is daily going on, the effluent water is considerably 
superior to the water of the Thames as supplied to consumers in 
London, "a result which hardly could have been anticipated, con- 
sidering the very fool condition of the Boch at this part of its 
course." My own experience on the deodorizing of town sewage 
folly convinces me that there is no difficulty in the matter ; it is 
simply a question of expense. 

I have had fish lining in such water for upwards of six months, 
the water being snpplied from the stream passing &om the tanks 
which received the sewage of the town of Leeds, at the rate of 
1^ million gallons per day. 

It cannot be denied that water is most edective for the removal 
of filth and the cleaning of a town ; and as the cost of obtaining a 
sufficient water supply to our thickly populated districts is daily 
becoming more difficult, I am (^opinion that there is a great valoe 
in store by utilizing the effluent water &om sewage for the purpose 
of a second source of supply for sanitary purposes and motive power. 
This I advocated at a meeting of tbis' Association, at Liverpool, on 
January 3, 1874. 

It must be borne in mind that whatever collecting system is 
adopted, the volume of sewage flowing &om the town will not he 
decreased in volume. Works must he constructed for dealing with 
the sewage, and where tanks are resorted to for that purpose, the 
capacity of such tanks wiU not he diminished one inch, and the 
extent of machinery will not thereby be reduced. 

One thousand gallons of water could be raised 220 feet and dis- 
tributed in Salford for the snm of 2d. per thousand gallons. Salford 
could command an elevation above the centre of the town of trom 
115 to 150 leet. 

These closets do not require any water beyond the ordinary 
refuse water passing from the house. 

It has been said that such closets would be affected by &0Bt in 
winter and by drought in summer. Since the closets in Salford have 
been couBtnicted, all these conditions of weather have been met 
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with, the last Bammer having bsen a very dronghty season, and the 
past mnter was Tery severe, and in the early part of this year 
little or no rain fell. 

Since the closets were conetracted they have been and ate now 
in good working order. The whole of the inhabitants speaking 
highly of the improved condition of their dwellings in consequence 
of the system having been adopted. 

The tbllowing is the monthly rainfall taken in Salford : 



Jnne "725 

July 2100 

August 4'O0O 

September 3-100 

October 4-100 

November 5-350 

Deeembei 2'T50 

SnnwsloriD, -3S3 



Jitnnary 3-500 

Ptbiimry -625 

March .. .. .. .. -775 

April -925 

May 1-9S0 



Total rainfeU, 29-900. 
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THE PROFITABLE UTILIZATION OF TOWN 
REFUSE. 

By of abler ELCOOK, Manchester. 

The system for ntUizing town refuse, which I have been requested 
to describe to yon, is that which is adopted by the Universal 
Charcoal and Sewage Company, Limited, and is one of snch 
extreme simplicity that bat a few minntes' inspection of it in 
operation would give a clearer idea than can be done in a short 
paper. 

The Tariona nuisances, or refuse matters, which come nnder the 
notice of boards of health, medical officers, horongh smreyors, and 
sanitarians generally, may be briefly dasaed as : 

The street refase ; the house refose ; the market's and slanghter- 
honse refuse ; the excremental refase ; and the sewage proper ; — 
by which last term is meant, what comes down the sewers. 

Very many, and jast as different, .have been the processes 
patented and practised for dealing with the sewage, as if it were 
the greatest, or the only nuisance to he disposed of ; ihe processes 
for atilizing the other nuisances not numbering one-third of those 
for dealing with it. And yet, it is very apparent that these other 
nuisances are sources of great difficulty to all our parishes, and 
involve an outlay of many thousands a year, of which almost every 
penny must be counted as so much dead l(»a. 

Our own city of Manchester loses annually about 30,0002.; Leeds, 
23,000/. ; Ghisgow, 25,0001, while Liverpool spends nearly 60,000^. 

This loss arises because these towns have adopted no system for 
the proper utilization of the refase which is daily found within 
ihem, BO that the expense of collecting and getting rid of it, is so 
much money laid out yielding no return, except in the form of 
fever-breeding heaps of decomposing mbbish, technically called 
" tips." 

The process patented by this company utilizes the street refuse, 
the house refuse, the market and abattoir refuse, and the excre- 
ment of towns, and provides oviof the refuse itself, a medium for 
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the filtiatioa of sewage proper, waste dye water, &c. ; thnfi pre- 
senting a complete system for the removal of sU the noisances 
which exbt in a city, and by their thorough ntilization, at least 
recouping the expense of collecting and conversion into a useful 
and marketable article, of what will not now, in many cases, fetch 
the price of its own carriage ten milee. 

The whole process consists in carbonizing the refuse, and so con- 
verting it into charcoal. By this operation, &om 50 to 60 per 
cent, of the bnlk is at once disposed of — an item of no small 
importance, when we consider the thonsands of tons to be got rid of 
Bomehow. In addition to which, that which before was liable to 
pntre&ction, and invariably eonstitntes a stinking nuisance, is, by 
its conversion into a £sed and stable compound, charcoal, rendered 
innocuouB and incapable of putrefaction. 

In the town yard at Salford (where, by permission of the autho- 
rities), we have been carrying on this process for some time ; we use 
tiiis rough charcoal, thus obtained, for deodorizing the night-soil 
collected in Salford on the " pail system," and find its action for 
this purpose perfect. So chemicals are in any way employed to 
the deodorization — the charcoal only being used for this purpose. 
The mixture is not subjected to any heat, bat dries quickly and 
spontaneously, and is inodorous. For deodorizing the refuse &om 
abattoirs and fish markets, its action is as complete. For dry 
closets it is &r superior to earth ; and in mills, schools, &c., where a 
nomber of closets are together, its use has removed what formerly 
constituted a great nuisance. 

A further utilization of the refuse is found, by its conversion 
into a material suitable for the filtration of fonl and discolonred 
liquids, such as the effluent water from sewage, the fonl waters 
from dyers' vats, brewers' " wash," &a. It serves both to 
deodtnize and decolourize these liquids, and wiU allow them to 
filter through it at Irom three to fifteen times the standard speed 
of filtration used by the various water companies. 

The important bearing which the introduction of the "pail 
system " has had in reducing the death-rate of those towns which 
t^ve adopted it is so marked, that it cannot much longer be ignored 
or overlooked The great difficulty in the way of its adoption, has 
been the obtaining of an ef&cient and economical deodorant, which 
difficulty is now removed, as the charcoal made frcon the refuse 
supplies such an article at a trifling cost. 

The " pail system " was introduced into Bochdale in 1870. In 
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1866 the death-rate waa as high as 39'04, and in 1869 it was 
i9-48. After the "pail" was introduced in 1870, the death-rate 
Bunk to 26-49; in 1871, it was 23-76; in 1872,24-87; and in 
1873, 21 '11, So that in four years there had heen a reduction 
from 29-48 to 21 11. The average of the four years 1866-69 is 
27 ■ 02 ; that for the four years 1870-73 is 24 ■ 05. Had a char- 
coal system been in vogue, I think it highly probable a still greater 
ledaction would have beeu known. 

Yet more marked has been the result which has followed its 
introduction into Warrington, The deatb-rato there was : 



IniatiG 


_ 


29-88 


„ 1867 




26-00 


„ 1868 




2600 


„ 1869 




28-27 


„ 1870 




32-38 


„ 1871 




27-84 


„ 1872 




23-30 


„ 187S 




23-08 


„ 1874 


= 


23-38 



The " pail " was introduced in 1872, the rato having previously 
reached in 1870, 3238, which fell to 23-30, and has remained 
thereabouts ever mnce. 

At Pendleton, near Hancbeetor, a row of thirty cottages was 
always suffering &om diarrhcea, &c., until Dr. Tatham, the Medical 
Officer of Health, introduced the " pail " to the entire row, and 
Eonce then, not a single case has occurred. 

In Manchester, in 1868-69, the deatlis from typhus and typhoid 
fevers averaged 519 per annum; while for 1870-1-2-3 the 
avOTage is only 287 per annum. The " pail " had been introduced 
and was being extended. It will be remembered that in 1871 the 
smallpox ravaged the whole kingdom ; ttie deaths in London were 
per 10,000, 24 ; in Liverpool, 39 ; in Wolverhampton, 41 ; in 
Newcastle-upon-Tyne, 54 ; in Sanderland, 86 ; in Manchester 
they amounted only to 7. 

Eiffh Deaih-raies are Preventable. 
It is clearly shown by the returns of the Begistrar-General, that 
all deaths which occur, making the death-rato to exceed 17 per 
1000, are caused by some onaanitary condition, and would not 
occur did that condition not exist. Hence, such deaths are 
evidently preventable, by the sample removal of the conditions 
from whence they arise; and the gain in heEtltb which would 
thereby ensue, would he eo much gain in wealth. 
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By the adoption of a well-regnkted system of " snr&ce lemoval," 
otir sewers would be tamed to their proper nse, Tiz. the removal of 
rain or surface waters, to which may, perhaps, bo added the 
domeetie or house " slops." Bnt before the water from the sewers 
was allowed to pass into the rivers, a system of purification should 
he adopted so as to prevent their pollntion. A simple precipitation 
and filtration scheme would do tUs ; and in fact, we find that the 
city refuse itself, when treat«d by one of our patent proce8s««, 
furnishes the best filtering medium for giving the final touch to the 
effluent water from the sewage, while again, by this same process, 
the "sludge" from the sewage fumisheB a fresh stock of raw 
material from which a supply of filterine charcoal may be kept op 
for the filtration of the sewage. 

It will thus be seen that every town possesses in its own hands 
the raw material, out of which it can produce a deodorant for the 
vilest of its nuisances, and a means of purifying its sewage. 

The financial bearing of the question to the ratepayers is most 
important, and ia briefly this : 

Two tons of sweepings make 1 ton of charcoal. The value of 
the sweepings is about Is. per ton j the 2 tons therefore cost, say, 
28. The cost of carbonlzmg is lees than Ga. pei ton of charcoal 
produced ; this makes the cost of producing tlie charcoal 88. per 
ton. We are selling this charcoal to the Salford Corporation at 
21s. per ton. 

Thus, if corpOTations would introduce a thorough system of 
" surface removal " for all their city refuse, and utilize it as baa now 
been laid before you, instead of towns paying their 20,000?. or 
50,000?. per annum out of the ratepayers' pockets, there would be 
that amount saved, and a handsome surplus be found, which iriigbt 
go towards that much-needed object— the improvement of the 
dwellii^ of the vary poor. 
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THE MODERN INTERCEPTION SYSTEM AND 
MANCHESTER SEWAGE. 

Bi MAJOB-GENERAL H. Y. D. SOOTT, C.B., P.II.B. 

I DO not propose to offer any apology for the form in which I make 
this reepouae to the request of yonr late President . (Mr. Angell) 
that I ^uld contribute a paper for yonr meeting in Mancheeter, 
Yoors IB a body especially capable of discnasing and sifting projects 
for the disposal of the sewage of towns. It is to yon that nrban 
authorities mnst chiefly look for adricc on the best modes of 
escaping from theit difficolties ; and it is right and proper that 
those who, hke myself, are working at the solntion of tim difficnlt 
problem should submit to yon the resolta they have arrived at, 
whether these results are obtained in practice or from experiment, 
or whether they are conclnsioiis based npon reasoning only. 

On tlie last occasion npon which I had the pleasure of meeting 
you I described to yon a process by means of which large and 
rapidly increasing towns could, with economy and without creating 
a nuisaDoe, dispose of the sludge of their sewage. I allude to what 
I have termed the agricultural lime and cement process. On the 
present occasion I propose to describe, first, the mode in which, as 
I think, the excretal matters of cesspool and sanitary-pan towns 
should be collected and utilized ; and second, a modification of 
the agricultural lime process which may be adopted with advantage 
where interception, as in this town of Manchester, is resorted to. 

To gentlemen like yonrselTee it is quite unnecessary that I 
should dwell upon the existing state of things in towns of the 
latter class. Yoa are only too &miliar with the fool, demorahzing, 
disease-spreading, and wasteful nature of the old cesspool, emd you 
can estimate exactly in what respects and to what extent the 
improred water-tight cesqiools and the sanitary-pan or pail system 
are improvements npon it. Ifeither is it necessary in addressing a 
body of municnpal Engineers to demonstrate that, if every particle 
of fieces and nrine were excluded from the sewers, the water fouled 
by a la^ population would still be of too impure a character and 
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wonld be too Taat in Tolnme to be dealt with without much expense 
and troable. 

Neverthelesa it may be adTisable, with the view of mating the 
rationale of the ptocesses I advocate clear to ;on, to *et down 
briefly certain conclusions which necessarily follow from the 
acknowledged evils and difKcolties of existing syBtems. These con- 
dnsions are : — 

Ist. Systems which neoeesitate the freqaent removal of excreta 
are preferable on sanitary gionndB to the nse of ceespools of large 
capacity. They are also preferable, in an economical point of view, 
if advantage is to be taken of the mannria] Talne of excretal 
matters. Sn(di matters in a state of putre&ction are not only 
offensive and injurions to health, bat the carbonate of ammonia, 
their most valiiable constitnent, being volatile, is in cesspools 
dissipated and Icet. 

2nd. By a separation of the solid feces from the nrine pntre&o- 
tJon ia greatly retarded and the fsecee can be rendered inoflensive 
by a relatively smaller proportion of deodorants which in almost 
all cases most be of less mannrial value than themselves ; and, 
lastly, the look of the receptacle is less disgnstmg, and the danger 
of splashing with the micleanly liquid is obviated. 

3rd. Urine shonld be scmpnlonsly kept out of sewers, for 
although the nitn^en present ultimately takes the form of ammonia 
and becomes harmless, yet in the process of change myriads of 
living organisms are developed, and these rapidly set up putrefac- 
tion in other kinds of organic matter with which the decomposing 
urine comes into contact. 

Now the fulfilment of these conditions will &cilitate the con- 
versicm of the excreta in an inoffensive manner into a saleable 
manure ; and, generally, in the degree to which these operations 
can be carried out is sacceesful ntilization possible; so &r as 
they are neglected, the country will suffer in health as well as 
wealth. 

And the pecuniary result of careful utilization of the excreta of a 
population is no trifling matter. The saleable value of the solid and 
Hquid excrements of this town of Manchester, supposing them to 
be reduced to a portable form, worth, say 71. per ton {which can be 
readily accomplished) would be 177,000/. per annum. The amount 
which the town now obtains for them does not exceed 7000?., or 
less than 4 per cent, of the full value. In &ct, the agricultural 
benefit derived in this country from the utilization of its excreta is 
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fiir more than comtterbslanced by the injury done to onr rivers and 
onr atmoephere by the tet^ees manner in which we collect and 
treat them. Mndi of their mannrial valoe ia allowed to escape 
into the air we breatihe, carrying with it the seeds of diseaae, and 
the remainder of their fertilizing ingredients are so degraded by 
admixture with ashes as scarcely to repay the cost of carriage. 

The object of this paper is to show how each wasto may he 
remedied. It would be vain, however, to declaim against the 
existing system nnlees I was prepared to offer as a aabetitnte one 
whioh would prove a present relief to zatopayers, as well as be 
more beneficial to the country at large ; and I am qnito ready to 
admit that nnlees the proposed system offers considerable and 
certain pecuniary as well as sanitary advantages to towns, it would 
be unreasonable] as it involves an important capital outlay, to 
expect their governing bodies to adopt it. The payment of high 
ratee becomes, indeed, itself, indirectly, a sanitary qneetion, for it 
means, in the case of the poor, a scanty supply of food and clothing 
and the want of good lodging. Moreover, schemes involving the 
prodnotiou of sewage mannre have not been so Bncoeesfnl in tlte 
past as to encourage towns to invest money in the preparation 
of manores. The causes of these ^iluree are, however, sufficiently 
obvions when the qneetion is looked into. The mannres which 
have been made Iwve been invariably of very feeble obaracter, 
worth on the chemist's valuation in some cases as httle as 15s. per 
ton, and rarely reaching 51. per ton. 

The result of this is that the cost entailed by the cartage and 
spreading of such bulky manures as compared with their fertilizing 
dements is very large, and the fimner finds it more economical to 
purchase mannres of higher value. Mixed manures, in fact, of a 
less value than 51. or 6Z. per ton do not oommand a market, but 
at Gl. or 71. per ton they command a more ready sale than if more 
oonoentrated, because when of this degree of strength they can be 
more equally dtstribnted, and can, without further preparation or 
admixture, be at once drilled in with the seed. 

Now, hj proceeding on correct prinoiplee, it is by no means 
a difficult matter to prepare from ezcretfd matters in the form of 
night-soil and orine, and fi:om sewage precipitatee, a manure bavins; 
a value of 6^ or 71. per ton ; and since such manures find ready 
acceptance vrith &rmers, the chemist gives to their fertilizing in- 
gredients, as det^mined by chemical analysis, their full tiieoretical 
value. 
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Bxceptiiig, indeed, fbi Bpeci&l purposes, a mtmniactiiter need not 
trouble hiniBelf to prepare more ooncenttated mannree than such aa 
the above prioes would indicate. 

Having thns pointed ont the object to be aimed at, I shall now 
proceed to show bow a saleable mannie coold be made I^ the 
town anthoritdee oi Uancbester &om the materials at their dif^)0Bal. 
I hope to prove to you that they can do much better with 
these matemlfl than p<^nte the Bivei Irwell with &eni as tiiey 
do now, (w sell them in a £3nn in which they do not retnm to 
the town one-third of the stun whiob it costs the ratepayers to 
remove them. 

Though the anangements which arc being carried out in Man- 
oheeier are not the best adapted for my purpose, I shonld propose 
to make only some slight modifications in them. It is well known 
to those interested in sew^e matters that the system now being 
introdaced in this town is that of a tnb placed in a closet fitted 
with a cinder sifter, the fine ash being thrown on the excreta, and 
the large cinders &lling intoa recess lor rense as fuel by the honsehold. 
In theory this system has many advantages, bnt in practice it is not 
BO socoeeefol as it onght to be, owing to the careless manner in which 
the sifiing apparatus is treated in the houses of the improvident. 
A year or eo ago I.vimted five of these closets in difi'erent puts of 
the town, nnder the guidance of one of the inspectors, and three of 
the sifters were choked. This was owing ^ther to the ashes having 
been thrown on to the grid while they were wet, or &om their 
admixture with vegetable matters. Donbtless when the people 
bectsne better acoostomed to the doeets th^ will treat them with 
more care ; bat in the houses of the poor so much of the honsehold 
work is done by little children that Uiedeodorizationwill be always 
imperfectly carried oat. 80 fiir, however, as the mere peconiary 
resnlts of my process are concerned this ^nre will be rather an 
advantage than otherwise, as the ashes, whilst they deodorize the 
excreta, also serioosly degrade the manure prepared from them. On 
the other hand, when the grids are kept open and in action, my 
plans will secure better deodorizatiou tban at present, because I 
introduce into the tub a perforated diaphragm, at about three-fiftiis 
of the way down, so as to allow of a rough separation between the 
solids and liquids. In Maocheeter, the chamber slops are, to a 
great extent, thrown into the tubs, and it is manifest that the feces 
will be much better deodorized if the water be drained &om the 
solid matters than if they are left floating in it. In the former 
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case the ashes will cover them even if theii amount be small ; in 
the latter case the ashes will do but little oulese th^ are used in 
large quantities. 

It wonld be preferable, instead of using aehes, to employ the 
refuse aninud charcofil reenl^og from the maimiactnre ot yellow 
{ffOBsiate of potash, both because it possesses fertilizing properties 
of its own, and because, as it is very effective as a deodonzer, a 
Bmall quantity of it snfBcee. Half an ounce for each use of a closet 
is ample, and thus the addition of what have been aptly termed 
" profligate associates " is oompaiatively email. There are other 
means of deodorization available, but as I think it desirable to avoid, 
•8 fiir as possible, departure &om existing plans, J omit further 
menti(m of them here. 

Supposing, then, that the tube are collected, as at present, and 
taken to a factory situated on one of the existing night-soil wharves, 
uid that the mine &om fiictories, public urinals, &c., is also 
conveyed there, the process of manure making is conducted as 
followB: 

The solid fiecee are lifted from the tubs by handles attached to 
the diaphragm on which th^ test, and are thrown into a mixing 
mill with a sufficient quantity of slaked lime to make their deodor- 
ization complete. Aitei these ingrediente have been thoroughly 
incorporated, a solution of phosphate of iron, of alumina, or of lime, 
in Bulphuiic acid, is added until the free Hme is neutralized. When 
this has been done, the compound is removed to a heated floor to 
dry it, or the moisture is expressed from it so far as to enable it to 
be stacked in thin slabs, sooh as are produced by the machine 
of Messrs. Keedham and Kite, and it is then air-dried. The process 
need not be in either case oflenrave. A^r the drying is completed 
the substance is reduced to a powder. 

The liquids are emptied into the first of, say, six veesels, four of 
which contain phosphate of magnesia in a powdered crystalline 
state, and the last two lime which has been slaked to a fine powder. 
The liquid is gradually passed from the first vessel of the series to 
the last. In each of the first four vessels it gives up a portion of 
the ammonia it contains to the phosphate of magnesia; in the 
last two, such phosphoric acid as wouU otherwise be carried away 
in solution ie detained by the lime, as precipitated tribasic phos- 
phate of lime. 

In this manner the phosphate of magnesia in each vessel is in 
soooession converted by d^rees into ammoniacal phosphate ; and 
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at any particnlar stage of the operation the conTetBioii in the firet 
Teasel is complete, or nearly so, sod is in a less and less advanced 
stage in veeaelB nnmbers 2, 3, and 4, The liquid ma,j be either 
nude to paas by upward filtration thiongli layers of phoephate of 
magnesia in the diiSerent vessels, or the salt may be stirred np at 
intervals, and aft^ a period of rest, to allow the phosphate to settle 
at the bottom, the liquid can be siphoned off or pumped into the 
vessel next in the series. 

As soon as the solid contents of the first vessel have been folly 
converted into ammoniacal pbosphate of magnesia they are removed 
to anotlier series of vessels of smaller dimensions, in which the 
ammonia is removed &om the salt, and brought into the liquid 
condition by means of hydrochloric or sulphuric acid ; as httle water 
as possible being added. 

The ammonia being tlina dissolved as chloride of ammoniom or 
sulphate of ammonia, the phosphate of magnesia is ready to be con- 
veyed back to the fourth of the aeries of urine vessels, to be again 
charged with ammonia. The solution of the salt of anmionia 
formed is concentrated at a gentle heat until it crystallizes, when it 
is ground to a powder and is snbseciuently mixed with the dry and 
powdered fieces. 

The solid contents of vessel number 5, when the conversion of 
the lime into phosphate is complete, are likewise dried, ground, and 
added to the manure. 

The effluent which results from the process is inofTenEdve. So 
&r as it has smell, its odour resembles that of orris-root (not to say 
that of violets), with a suspicion of spirits of hartehom. 

The foul water &om the pigsties, slaughter-housee, stables, 
domestic operations, and such water-closets as there may be, baa 
still to be dealt with and cleansed ; and in a town like Manchester, 
having a pail system in operation, and consequently a manure to 
dispose of, I de<^ with it as follows, by a modification of the agri- 
cultural hme and calcination process : 

I divide the depositing tanks into two compartments. In the 
first compartment I allow simple subsidence to take place, and the 
deposited matters I deodorize as they are removed from the tank in 
the manner which will be described presently. With the effluent 
from the first compartment I mix milk of lime, and allow the preci- 
pitate produced to settle in the second compartment. The precipitate 
thus obtained is collected, dried, and calcined, and the lune which 
results (and which will contain the greater portion of the phosphoric 
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acid vhiob was in solution in tKe sewage) is employed in the preci- 
pitation of 0, fresh quautity of effluent from the &«t compartment 
of the tank. The operations of precipitation, calcination, and re- 
precipitation are carried on ecnae five or seren times, wheoi the lime 
will have become too much charged with phosphoric and silidc 
acids to render the continuance of the procese economical The 
phosphatic lime which results is then used for the deodorization of 
the deposit in the fii^t compartment. In ordw to carry oat this 
part of the process the sludge from the first compartment is nm 
into a small tank with a sufficient quantity of this phoephatic lime 
to deprive it of noxions smell, and then the excess of free lime 
is neutralized with a solution of a phosphate ot ixoa, alumina, 
or lime, prepared by digesting one or other of these sahdunces with 
sttlphuric or hydrochloric acid. After agitation with the phos- 
phate Bolation the deposit is allowed to settle, and the supernatant 
liquid hsTing been drawn ofT or expressed, it is dried and reduced 
to a powder. This also is subsequently mixed with the dried and 
powdered fieces. 

The efBuent from the second compartment, being one from well- 
limed sewage, may be safely admitted into streams of large Yolume 
not used for diinkmg purposes. It may, however, be farther improved 
by the addition to it of a solution of a cheap phosphate dissolved in 
mineral acid in an extra tank provided for the purpose. This 
process will remove the excess of lime, and the precipitate will 
contain at the same time about 2 per cent, of its weight of nitrogen, 
yielding a manure which, in the dry condition, has a value of 
71. or 81. per ton. 

The amount of improvement in the sewage water to be expected 
from such extra treatment may be inferred from the fact that the 
amount of putresciUe nitrogen removed by it would, in the case of 
Manchester, exceed 300 tons per annum. Whether it should be 
adopted in any particular case must depend on the relative facilities 
which the locahty a^rda for cleansiug by intermittent down- 
ward filtration, or by irrigation, or hy a combination of these two 



The meeting will naturally desire to he informed what would 
be the cost of the operations which have been described. I there- 
fore add to this paper a summary showing the expenses of, and pro- 
bable returns from, the process, and I now submit my pUn to your 
criticism. 
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I. — Cost of Dealino with Drt Sbwaoe. 
Thfl qnaotity of excremeat voided annuallj by a popniatum of 
350,000 is aa follows:* 

AmonDtoTtooM 11,363-8 tons. 

ContainiDg nitrogen .. = 167'3 „ 

photphatea .. .. = 23S-56 „ 

Amount of urine = 147,111'3 „ 

Coutainiug nitrogen .. .. = 1,317 '75 „ 
„ pliosphates ■■ .. = 591" 5 „ 

I iDKy OBsame that foar-flfths of the solida can be oollaoted and 
one-half of tbe liquids. Tlierefore of fraoee there will be leoorered per 

annam 9,0S9-5tons. 

Containing nitrogen = 133 „ 



phosphates 
a nniahed mann 



Value in a finished mannre t £14,770 

And of nrine there will be recovered 73,555'6 tons. 
Oontaining nitrofcen . . . . = 658 ■ 8 „ 



phoBphateB 
a finished mann 



Value in a finished n ., . ._,_-. 

Or a total both in fffioes and otlue of .. £63,020 

The amount to be collected and carried to the foctory will be : 

F»oeB 9,100 tons, nearly. 

Urine 73,500 „ 

Total .. ., 82,600 „ 

For the convermoD of the above quantitiee of excreta into a 
manure the following materials and plant will be required, exclusive 
of the pails or tubs used for collection and of the wharves or depdts 
to which the dry sewage is conveyed for treatment, but inclusive 
of the cost of carriage and all subsequent expenses : 

2,800 tons gQlphnrioiMid tat 51. £14,000 

140 tons phosphoric acid at 431. 6,300 

Magneda, lime, chsMoal, Ac 2,62S 

£22.923 

Collection, 82,600 tons at In. 16,520 

Deodorizing and drying 9,100 tons of fieees, and 
reducing the same to 4,200 tone of manure at lOa. .. 2,100 

Collecting from nrioe 793 tons of ammonia, as am- 
moniaoal plieephate of magnesia, eitraotiug ammonia 
from same with aulpbnrio acid, and drying the result- 
ing compoujid, 4,550 tons at 31 13,650 

Carried forward 15,750 89,445 

" The table from which these fibres are tuken U given from the first Report- 
of tbe Bivers Follolion Commissioners. The data are derived by Roder and 
Elohom from the researches of Wolf and Lehmann. 

t Ammoniatakenat SOI. per ton, phosphates in f«MCS at 10f.,andinnrJnGat 15f, 
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Brought Guwaid £15,760 £39,145 

Mixing, bagging, agency u)d mndnr eipeuseB, S,T50 

tonflatK. 8,750 

24,500 

Intereat on capital of 42,01)01., expended upon works 
and plant at 10 por cent 4,200 



68,145 



8,750 tone of nuumre, volae in fnoea and a 
Value added in pboBphorio acid 



Balance in (a-yma of procesa . 



Cost of labour and mnterialHt : 

137 ' 5 tooB of phoBphoric acid made aalnbia in h jdioohloric 
add at 15i. per ton ,. .. £6,563 

63,000 tons of sludge treated with 1,400 tons of phoephatio 
lime and 437'5tonaof phosphoric aoid, and oolleoted, dried, and 
powdered, produoing 6,650 tone of roannre at 15s. Sd^ .. .. 4,882 

Collecting, drjlng, and oaloining 1*0,000 tons of witbonate irf 
lime sludge - 14,000 tone of depodt and 8,400 tons of pbos- 
phatio lime at 25s per ton calcined 10,500 

Interest on capital 35,0001. at 10 per cent 3,500 

£25,445 

SbOOND FBEdPITAtlOM WITH SOLUfiLB pHOSFBATES, AS A BDBSE4DBNT FHOOESS 

1,050 tons of phosphone acid made soluble £15,750 

Collecting 70,000 tons of precipitated pboaphate and rednomg 
the ptecipitote to 5,250 tons of dry mannre in powdet, at 11. per 

ton 5,250 

Interest on capital 17,500f. at 10 per cent 1,750 

22,750 
Value of 5,250 tons of manure at 51. lOi. 28 , 875 

Balance in favour of process £6,125 

m. — COBT 01* COMBINBD TkKATIIENT OX DbT AND LrouiD Sbwaob. 

I will not in this eetitnftte for Mancheetei include the above cost 
of tluB second precipitation, but I may, in conclusion, set down tbe 

* Forty gallons per head is asanmed as the oidinary dry-weather flow. 

t The capital for building tbe tanks and proTiding the plant is omitted. In 
all probability tbe majority of the towns of this country, whether midden or 
water-closet towns, will be compelled after thie Beesion of Parliament to prolide 
depositing tanks, and as the amonut which will be expended upon them will vary 
not only with the natiu-e of the locality, but also wita the style of workmanahip 
which the towns mav think it necessary to adopt, no estimate is taken for tanks, 
except in cases in which the modification of the prDceeg requires more tank accom- 
modation than would be needed fbr simple subsidence. 
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total Bnm to be obtained by the combinatioQ of the manuree derived 
from the dry and wet processes : 

6,650 tons or uumiueprodaced from liquid «ewage valued at 

SLperton* £19,950 

8,750 toiu of msjiaTe produced Atun di; Mwage 88,620 

15,450 £108,570 
■■ Or abont 71. par ton. 

The final leenlt to the town of Manchester by the adoption of 
the processes I have advocated wonld be that the expense of the 
treatment of the whole of the dry and liquid sewage woold be 
covered, and if we assume the manures to be sold at 61. lOs. per 
ton, the acootmt wonld stand thns : 

Expenses entuled by dealing with liquid sewage £23,445 

„ „ its „ 68,145 

Total 93,590 

15,400 tons of maniiTe at 61.101. per ton 100,100 

Balance profit to the tovrn .. .. £6,510 
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THE LEEDS BOROUGH SEWAGE WORKS.* 

By Me. R. GOODALL. 

The present population of the borongli of Leeds is about 280,000 ; 
the acreage '22,974. The drainage acreage ie 4893 and 6 perches ; 
repreaenting a population of 230,000. A. rate of one penny in the 
pound raises about 2500^ 

The water supply is something like 7,000,000 gallons for the 
twenty-fonr honrs ; and the flow of sewage abont 12,000,000 
gallons in the same time. 

The Leeds sewage is a comparatiTely Ught one ; its solid matter 
being only aboat 96 grains per gallon. The Salford sewage, 
Wooden Street Sewer, March 15, 1869, total soHd matter was 
294 grains ; that of West Ham, December, 1873, 603^ grains ; 
Lancaster, 30th September, 1868, 28 grains ; and London average, 
February to June, 1869, 45 grains per gallon. 

It is a very bad sewage to treat, owing to the large amount of 
oolonring matter it contains. This colouring matter (hitherto 
regarded as a compound of chromium) is at the outfall for half an 
hour, an hour, and sometimes for an hour and a half; on two, and 
as much as three different occaaionfl in the day. It generally 
makes its appearance when the sewer is the fullest, and is a great 
tax fo the skill and patience of the operator. 

In summer the sewage is about 12° above the temperature of 
the atmosphere, and aboat 30° in winter. 

I entered to the new works on the 8rd of September, 1S74, 
Owing to the incomplete state of the machinery, I could not 
commence the treatment of the sewage imtil f^e 27th of Octob^. 
I then treated for 3 hours 25 mlnates. The mnning, ailer this 
date, was of a very irregular character, from the same cause, so 
that on the 31st of December I had only succeeded in making 
105 honrs 45 minutes; treating about 58,000,000 of gallons. 

* Beport of the Op«nttion« (tt tbe Leeds Boroogb Sewage Worki, &0111 the I«t 
of October, 1874, to the 2ad of A^ril, 1875, on behalf of the Clarifying nnd 
Utilization of Bewaga Oompany, Limited. B; Mr. B. Qoodall, Oenernl HnDftger. 
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The committee at the Town Hall told mj directors that owing 
to BO many stoppages they had not had a &ir chance of judging of 
the process, or of ascertaining the cost, and asked that my operations 
might be continued for three months longer. To this leqnest my 
directors assented, and I commenced afresh on the 8th of January 
last. The longest consecntiye mnning I could manage was from 
the 2nd to the 10th of February ; having had to atop a few hours 
only for repairs of straps, &c., I call it consecutive mnning. The 
time run was 172 hours 15 minutes, which gives 86,000,000 of 
gallons, at the rate of 12,000,000 for twenty-four hours. 

The cost of chemicak was 142Z. 18s. Gd, ; equal to 16s. Gd. per 
hoar, or 338. Sd. per miUion gallons. The items — coals, wages, 
gas, oil, &c. — during the time were within 88t, which bnng up the 
whole cost te 268. 8d. per hour, or 638. id. per miUion gallons. 

The materials I use are : slaked lime, waste carbon, tewn ashes, 
and Besquipersulphate of iron. The first three of these I mix with 
water and grind into a paste or mortar ; the proportions varying 
with the changes in the sewage. This mortar is pnt into the 
sewer just where tlie centrifugal pumps take up the sewage, thus 
the whole is well mixed together by the action of the pumps. Ab 
the partially treated sewage passes fdong the horizontal pipe, it 
receives the iron liquor and fresh agitation, and the mass flows into 
the settling tanks, which completes the process. 

The chemicals act on the sewage thus : The slaked lime decom- 
poses the salts in solution, such as phosphates, sulphates, Ac. ; and 
their respective bases, such as ammonia, being absorbed by the 
carbon and ashes, are precipitated along with the other impurities 
in the form of sludge or mud. The iron hqnor has the ^ect of 
throwing down the excess of lime, ijni<^ening precipitation, and 
deodorizing and brightening the effluent. 

The result has been, so &r as I know, from first to last, a 
uniformly satis&ctory effluent. In the majority of instances, when 
the works came to a stend, after a rest of twenty to thirty 
minutes, the bottom of the tanks could be distinctly seen — a deptii 
of from 6 to 7 feet. 

That there was the absence of anything like an unpleasant odour 
from the process may be inferred from what some of the gentlemen 
visiting the place said, viz. that had they been led blindfold on to 
the works, they would never have supposed they were sewage works, 
all was so &ee &om smoU. 
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The Predpiiate. 

WteD I first went to the experimeDtid works at Eiiostrap, in 
October, 1873, I told the committee that I believed there was a 
small manurial valae in the slndge, bat that it was otherwise 
worthless. I still adhere to that opinion, in the main, after 
having made from it, carbon, deodorizing powder, sal-ammoniae, 
and lastly, reiiBed it for treating purposes. 

Judging from my own analysis, and one or two eiperimenfa 
made on small patches of grass land, I think that in the course of 
two or three years' time the dried sludge will sell for 11. per ton. 
The cost of thoroughly drying it I estimate at lOs. per ton, which 
leaves a sorplos of lOs. 

Now, in treating the Leeds sewage, I nse abont 35 io 40 tons 
of materials in the twenty-fonr hours, which give aboat 60 tons 
of snoff-dry manure. 

Looking at tlie snt^t in tiiia light, the acconnt would be as 
follows : 



To 12 million galloo 
sewage per day, at 
coet,2t.lBi.id. .. 



By 60 tons of mannie, att „ 

10.. = i '^ 

Bybalance 



This shows a loss of 21. per day, or 730?. per annum, to be made 
up out of the rates. I have allowed nothing in this calculation for 
interest on the outlay. 

I may add, in concluaon, that the process is in full work at 
several milTa in the neighbourhood of Guiseley ; also, that I hope 
to commence, in a few days, some new works at Manor Mills, 
Yeadon, of quite a model character, as regards both machinery 
and treatment. 
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DISCUSSION. 



Mr. B. Vawskb (Warrington) eaid, he ebonld Bcarcely have 
Tontnred to say anyliung at that meeti^, if Mr. Elcock had not 
referred to the town which he (Mr. Vawser) represented. He 
believed Warrington was more fortnnate than most towns, becanse, 
instead of adding a very large stun to the rates each year, or being 
compelled to issne sensational reports as to the amonnt of profit, 
they were able to dispose of the whole amonnt of manure mannfac- 
toied without any loss whatever. The receipts for the sale of the 
mannre covered the whole expense of collection, and the only addi- 
tional expense was, that a man was employed Bpecially to saperin- 
t^d the work, and his wages were paid out of the rates. Except for 
that, the process in Warrington would be self-supporting. One other 
matter in reference to the process which Mr. Elcock advocated. 
He believed it was a very valnable system for disposing of the dry 
refuse from the enrface of the streets. So &r it was right in 
reducing that material to charcoal, bnt they had had no experience 
yet of its value for pnri^ing sewage. In Bradford, some time Ago, 
an experiment was made with the charcoal qrstem, somewhat 
difierent, he beUeved, to that which Mr. Elcock recommended, bat 
it failed i and how Mr. Elcock would guard against the same failure 
in his works, he (Mr. Vawser) did not pretend to say, but perhaps 
Hr. Elcock could tell them It was a very different thing to make 
the experiment on a working scale sufficiently large to purify the 
sewage of a town, than te perform with bottles in that room. The 
sample that had passed round the room was all that could be 
desired. He had not tasted it, bnt he had no doubt that it would 
be perfectly tasteless, and would, if supplied to the Bivers Pollution 
Commissioners, satisfy them completely. That, however, was quite 
a different thing to doing the same work on a manniactaring scale. 
Some sis months ago he offered Mr. Elcock the opportunity of 
trying his system at some works of his (Mr. Tawser's) own, on a 
manu&cturing scale, and he offered to place the works entirely at his 
disposal for the experiment. Mr. Elcock would not avail himself of 
the offer, and he (Mr. Yawser) did not think anybody should come 
there to tell them what tliey could do, unless he was prepared to 
accept a challenge of that kind. With regard to other points, every- 
body would agree as to the necessity of very Ireqnent removal of 
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the night-Boil, and the pail system mis, he believecl, of all others the 
system which ensnred that in the highest degree. He had intended 
to Bay something abont the purification of sewE^ by chemical pro- 
ceasee and by irrigation. Purification of sewage by irrigation iras all 
Tery well in a place where they had what he might call pure sewage 
— if there was such a thing. At any i&te, he meant simply house 
Bewage, and not sewage of particularly noxious oharactor ; but that 
was out of the question in towns snch as in Lancashire. It wonld 
be impoesiUe to plaoe the sewage of Manchester on hind for irriga- 
tion pnrpoBes, tmless it previoasly underwent some cleansii^ ; wd 
if they had to apply any cleansing purposes whatever, it must be 
each as wonld completely puri;^ it, without rendering it necessary 
that it should pass over the laud again. In Warrington there was 
a great deal of chemical waste and refuse, whidi would be very 
injurious to any kind of vegetation. He did not think any means 
oould be fonnd of pnrifjring sewage, except by some chemical process ; 
and he thought that chemiste ought now to be able to find some 
system ica doing it effectually, without putting it on the ground. 

Mr, Elliob-Olass (Eamsgate) said, he woold wish to make a 
few remarks as te the comparative merits of the pail and water- 
carriage system. He thought that that question had been settled 
long ago by the GommissionerB appointed by Parliament. Most 
valuable returns had been made on both those subjects, and he 
thought there could be no doubt whatever that water-carriage was 
&r superior te any system of removal by tubs or pails. Mr. Vawser 
had said that it would be impossible to apply the sewage of 
Manchester and other maan&ctnring towns over the land, in con- 
sequence of its being largely mixed with chemicals, but the Com- 
missioners laid it down as a rule that manufacturers ought te 
consume all the refiise &om the manu&ctoriee themselves, and 
that no such refuse should be allowed to enter inte the sewers. 
There was no doubt that allowing all that refuse te enter the 
sewers did make up a very difficult compound te deal with, not 
only to deal with in regard te pnriiying, but in actually passing 
through the sewers. The discharge simply of heat, for instance, 
inte sewers had a very serious effect, because it rtdsed their tempera- 
ture te sach a d^ree that it was very difficult te ventilate tiiem. 
Therefore, he thought that when it was stated that sewage could 
not be applied te land, simply because it contained certain chemicals, 
he thought the impression was an erroneous one. It had been 
laid down by the CommiBsioners that chemicals and refuse from 
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fkctoriee ehould aot be allowed to enter the sewers. One gentle- 
man bad stated that the fever death-rate in Manchester was lower 
than in other towns in England, bat on a reference to the Fro- 
ceedinga of last year, he £>mid that snch was not the case. He 
believed that the forei death-rate in MfmcheBter was as high, if not 
higher than in other towns, with the exception of Liverpool, which 
was notoriously unhealthy . It was lower in the towns with the 
water«arriage system, than in those with the removal by pail or 
tub s^tem. He believed that the laws the Sanitary Engineers 
had laid down, were summed np in the practical remark of the 
British Association Committee, that no system could be considered a 
perfect one, nnless the decomposing matter that accumulated around 
our dwellings was removed as quickly and as effectnally as possible. 
To those who had experience of hving in towns where the midden 
and pail system was in vogue, and in towns where, really well carried 
ont, the water-carriage system was in vogue, the difierence was, at 
all events to the eye, very remarkable. There was no doubt — as he 
in the paper which he was about to read should endeavour to 
show — that the water-carriage had not had in any town in England 
a fair chance. He beheved the town in which it had been tried to 
most advantage was Portsmouth. There the sewage works had 
been well designed * and carried ont, and the house connections and 
all details thoroughly attended to, and the consequence was that 
the death-rate had been lowered considerably, and now it was the 
second of all the large towns in England in that respect. He was 
quite astonished to hear any modem sanitariaus argue in favour of 
removing the excreta through the streets in preference to the water- 
carriage system. The difGculty to him, and it appeared to all the 
Engineers of the present day, was not as to what system of draini^e 
should be adopted — that appeared to have been settled some time 
ago — but as to what they were to do with the sewage. One 
gentleman had come forward at that meeting, and others had also 
sought to prove, that by the use of certain chemicals a valuable 
manure could be got out of sewage. At Birmingham, all those 
patent processes had been described, but the practical men came to 
what he considered a most soand conclusion, that town sewage was 
a nasty thing, and that people must pay for getting rid of it. 
There were no means of getting rid of the human excreta &om 
around dwelling-houses without paying, and in some cases, accord- 
ing to the con^uAtion of the ground, without paying handsomely 
* Designed b^ Mr. Angell, Piist President. 
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for it. It ahonld not be a qaestion of cost at all. The first 
question to be considered was the health of the people. Of course, 
one of the diScolties — in fact the greatest difficnlty — Borough 
Engineers had to contend with was the increase of rates ; bnt he was 
perfectly sore that an increase in the death-rate raeant an increase 
in the rating. Mr. Fowler, the Snireyor of Salford, appeared to 
him to have devised a very clever system of ntilizing tie slops 
and rain-water. There was no donht that in many towns there 
was A very great difGcolty in obtaining a proper snpply of water 
for the purpose of flashing the sewers and having a sofficient flow, 
bat when he told them that they could raise a thousand gallons of 
water for twopence, and distribute it, in Salford, that appeared to 
be remarkably cheap. He was astonished that the sanitary 
authorities there were not more formird in carrying ont in its 
entirety the water-carriage system, on that score alone. In Bams- 
gate they had to pay Is. for the thousand gallons, and then to 
distribnte it ; but the ratepayers found it much cheaper to pay Is. 
per thousand gallons for wator to carry off the refuse, than to cart 
it away. The Corporation of Salford ought to go to some of the 
towns of England where the wator-carrit^e had been carried out 
in its entirety, before acting on the extmordinary doctrines put 
forward by econe gentlemen, which, as far as he oould gather, 
instead of mating low rates and giving large profits out of the 
sewage, gave quite the opposite resulte. 

The Hon. SKonETAKX (Mr. 0. Jones) expressed his belief that 
sanitary authorities wottld never come to an absolute agreement on 
this subject. They were almost as fax from it now as they had 
been at Birmingham last year. Some eminent writer had said that 
when people arrived at the highest degree of civilization they went 
back to first principles. They had gone some way back in that 
part of the world now. He coold not approve of the earth-closet 
or pail system. There was something that did not seem comfort- 
able to him about it. Probably it might be very nice. He had 
not triad it, and therefore he would not pass a very strong opinicm 
upon it. But he had a preferraiee for the water-carriage system. 
With Mr. Clark, he said sewage was undoubtedly a nnisuice, and 
they wanted to get rid of it. They wanted to get it as far from 
them as possible, and it was a secondary question whether they 
oould make anything of it or not. If they could get it away, 
either in charcoal, in Italian rye-grass, or in anything else to make 
it serviceable, so much the better. A very important point with 
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the Sanitary Engineer or SnrTeyor, as well aa with the ratepayers, 
was the amount of the bill ; and under all the circnmetances, there- 
fore, both the Engineers and ratepayers had mnch aboat the same 
feelings in connection with the matter. He was surprised, however, 
to hoar Mr. Vawser speak of sewage in connection with the 
chemists. Mr. Yawser, he believed, said it was strange that the 
chemists did not find a material to, in some way, deal with 
the sewage water so that it might pass away without any necessity 
for its coming on the land. His (Mr. Jones') impression was that 
the land was the proper place for it He thought the point with 
the chemist was to show how the water could be got on the land 
poeseeaing in the highest degree manurial properties. The mana- 
&ctnreTs should be prevented from polluting the sewage, and 
therefore by all means obhge them to deal with their chemicals in 
their own places ; and he was convinced that if the laws of the 
country were strong enough to oblige them to do that, a great step 
in advance would be made. One of the greatest polluters of rivers 
in England had said to him, " Bring in a law obliging us all to do 
it, and we will do it" (Hear, hear.) It was most important that the 
sewage should be pure. If they had pure sewage, ttiey had money. 
He thought one of the great points was that they should put the 
sewage on the land ; not dirty sewage, but pure sewage — clarified 
sewage. He would not allow one drop of dirty sewage to go on 
the land ; it had no business to go on the land when it was dirty. 
He was now putting clear sewage on land in Kent. It was per- 
fectly clear, and there was no offence from it. It might be put 
under a drawing-room window, and yet no inconvenience would 
arise firom it. Therefore the important point was by tJl means to 
have the sewage clarified, and freed from all noxious materials. If 
they did that they vroold do as he was doing now — making 651. 
per acre per annum by Italian rye-grass. He believed that an 
enormous quantity of this clarified sewage could be taken on a 
Email quantity of land. One hundred acres of land would be 
snfiScient for the purposes of his borough, provided the sewage was 
pure. Italian rye-grass might be grown on snch land as long as 
milt was required, and as long as we were what we were, and boys 
were growing up. Milk would be produced by the nse of rye-grass, 
not, as they had been told some time ago, full of pollution and 
that sort of thing, but, where the clarified sewage was put on to 
the land, perfectly pure. Italian rye-grass might be cut a quarter 
of an inch from the ground, without a particle of offensive matter 
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being fonnd on it. Patting the maTimnm of clarified aemage on 
the minimnm of land, and bo getting from it the heavy crops he 
(Mr. Jones) was growing, wotild, he beliered, oltimately he found 
the most soecessfnl plan. He had stuck to it a long time, and he 
was sticking to it still There was great valne in town sewage 
when properly applied to the land. 

Mr. Lehon (Vice-President) said, he was afraid they were what 
he might call mshing into a great error, in trying to Si^i ont 
what was the best system, with the view of trying to adapt that 
system to every town. That was a great mistake on the part of 
sanitarians. There were systems which were good according to 
local circumstances, and to lay down fixed principles of irrigation 
or other processes as applicable to every town in the kingdom vna 
a great mistake. They shotdd be guided entirely by the local 
circumstances of each town. With regard to the systems of Dr. 
Leigh, Medical Officer of Health of Manchester, and of Mr. Fowler, 
of Salford, he thought there was one weak point in both their 
systems. In all towns it was a principle that the sewage should 
be got rid of as quickly as possible, before decomposition set in. . 
He had been to look at Dr, Leigh's model, and it was not 
thorongbly self-acting. He thought a good dry closet should be 
self-acting to this extent— that the moment a person was done 
using it dry earth should be scattered over the excreta, te render it 
innoxious. Another objection to Mr. Fowler's system was that 
there was no water thrown into the closet, except when some 
person went there to throw in slops. That was a great objection 
to his scheme ; for the great principle of a good water-closet system 
was that the excreta was removed immediately from the pan, and 
carried ofiF in what might be considered a short time some few 
miles away from the house, which he thought vras the most important 
feature in the water-closet system. Then a great deal too much was 
made out of the quantity of water used for a water-closet In good 
water-closet tewns, where there were cisterns, and the closete used 
a gallon and a half, or at most two gallons, each time they were 
used, as in his borough, the quantity of water used became very 
small indeed, as compared with the quantity used where the dry- 
system was in operation. He was surprised to hear the Water 
Engineer of Manchester say that the water per day consumed by 
each closet was about twenty gallons. In water-closet towns the 
quantity of water consumed ranged from twenty-five to thirty 
gallons per head per day, including trade purposes; so that it 



ly Google 



54 

might be taken that the water used for water-closets per day was 
about five gallons per heail, and that was not a qneetion of great 
ccet, when Mr. Fowler said he could raise the water at Salford for 
twopence per 1000 gallons. He believed that General Scott etrack 
the key-note of the whole thing when be said, " By all means get 
a good concentrated manure." The great canse of the difficulty of 
disposing of sewage manure was its want of portabihty and defi- 
ciency in manurial value. When they got a sewage of sludge the 
&rmerB would not give a shilling a ton for it. Farmers could not 
be got to hamper their land with a large amount of sewage sludge 
which contained a very smaU amount of manurial value. They 
would sooner pay 121. or 13Z. a ton for good guano, than buy this 
sludge as low as a shilling a ton, showing at once that if towns 
wanted to get rid of the difficulty in disposing of the sludge, they 
must, as General Scott had put it, try to concentrate it as much as 
possible. Mr. Ellice-Olark had made some remarks as to the low 
death-rate of Portsmouth. He (llr. Lemon) attributed that in a 
great measure to the large number of what he called the able- 
bodied and healthy population there ; that was to say, there was a 
very large number of soldiers and sailors there, who were the pick 
of the people, amongst whom there was a very low death-rate, and 
that was one reason why the death-rate was so low in Portsmouth. 
If they took away the soldiers and sailors, and calculated the death- 
rate in the population pure and simple, they would find it difTerent. 
As to the dry system, it was found to be used mostly in poor 
dwellings. They found that in Manchester and other towns where 
the dry sysl«m prevailed, the rich would not have it at all. If 
there was anythtag in the dry system, be should be pleased to see 
it in the Town Hall of Manchester, If it was a good thing they 
could afibrd to put it in the best places. The proof that it was not 
a good thing was that the rich would not have it, and it was forced 
on the poor people. 

Mr. Peitchabd (Viee-Preeident) confessed that he had come to 
the conclusion, like Mr. Ellice-Clark, that practically the disposal 
of the sewage was a question that had been solved for some time. 
It had been stated by General Scott, and it would be endorsed, he 
beheved, by every Sanitary Engineer present, that to obtain a pure 
effiuent the sewage must pass through the land. It had also been 
stated that the system of the disp<»al of sew^e must be so designed 
as to suit the difiTerent towns and localities. He granted that ; but 
still he said that with scarcely one exception, in any town in this 
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ooontry the land conld be made the ultimate receiver of the sewi^ 
efflnenca If they took irrigation in a broad view, they could 
obtain, as Mr. Jones stated, crops of enormous value. He himself 
might refer them to a farm belonging to the Earl of Warwick, 
where, during the last season, mangolds were grown to the extent 
of considerably over eighty tons per acre. No other manure was 
used on the Luid bnt that pumped up from the towns of Leamington 
and Warwick, near which the ferm was sitnated ; and thra sludge 
was sold for something like 203. or 21s. pet ton. It had been said 
that if there was to be no difficulty in disposing of the sludge, it 
must be concentrated; but in the case of Leamington the sludge 
was pumped on to the &llow land, and not a particle passed into 
any depository or tank, or if it did, only for such a period as would 
allow the manager in charge of the farm to prepare his &Uow land 
to receive it. From his experience of some years past, and from 
careful attention to the subject, he adhered to the opinion he had 
given now some yeai^ ago, that a combined process of precipita- 
tion, deposition, and irrigation was the only effectnal means of 
disposing of the sewage. 

Mr. MoHsoH (Acton) said, be was sorry to hear Mr. Fritchard say 
that the sludge and the whole contents of the sewage were pumped 
on to the farms near Warwick and Leamington. When he went 
over those farms he considered that there were defects in the system 
of using the sewage. He thought the question of sewage had been 
entirely settled last year. He thought they had arrived at the con- 
clusion that the best way of removing the excreta was by suspension 
in water ; and with regard te the treatment of the sewage water 
they should first deal with the sohd matter. There should be 
legislation in reference to solid matter ; and if purity was then re- 
quired, the cheapest means was to pass the sewage through the land. 
He had arrived at that conclusion, and it would be very difficult to 
induce him to alter it. 

Mr. Harpub (Merthyr-Tydfil) said, in reference to Dr. Leigh's 
remarks with regard to disinfectants, that he had had a little expe- 
rience in that matter himself- He might mention one instance in 
which fever of a very malignant character had broken out. The 
house in which it made its appearance was surrounded with dwell- 
ings, and in course of three or four days six of the inhabitants of 
the house were prostrated. They were taken away immediately to 
the fever hospital. The house was thoroughly disinfected. It was 
well fumigated, and all the clothing and bedding were placed in a 
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hot-aii chamber of a temperature of 260 or 280 degrees, and the 
result of that process was that the fever entarel; ceased. There 
was not a case in any of the adjoining houses, bnt it was very pro- 
bable that if it were not for the measures tak^ the fever wonld 
have spread and have proved exceedingly disastrons. With regard 
to cloeete, he had to do with a town where they had over ten thou- 
sand workmen's cottages. The water supply, allihongh considered 
good, was but of a limited character, and if cisterns were to be con- 
structed for all those closets, he had no hesitation in saying that 
they could not be supphed on the constant system. The inter- 
mittent system would have been found necessary. At present the 
constant system of supply was in nse ; but within the last few years 
closets had been constrncted in connection with seven thonsand of 
those workmen's cottages without laying the water on. The whole 
of the closets were hand-fiushed and worked exceedingly well. They 
had in operation in Merthyr-Tydfil not only irrigation on purity 
principles, but they had twenty acres of land laid out on the filtra- 
tion system — the intermittent, downward filtration system. In 
addition to those twenty acres, over three hnndred acres were now 
laid out for parity irrigation. From the whole of his experience he 
shonld say that the water-carrit^e system vras the system that ought 
to be adopted everywhere. What would Manchester be, for instance, 
if the dry system vras carried out thoroughly ? What state would 
the town be in without a system of sewers ? And having a system 
of sewers, why not use them for sewage purposes? At Merthyr- 
Tydfil they strained the whole of their sewage, and the greater 
portion of the sludge contents having been extracted, it passed on 
to the knd and caused no nuisance. He had been over the land 
with visitors many times, and not a smgle visitor had ever spoken 
of havii^ perceived a nuisance. 

Mr. Deacon (Liverpool) thought the authora of several of the 
papers might not be very well satisfied with the treatment they had 
received, but he thought it was to a great extent due to the fact 
that very few of those present understood the papers, and it seemed 
impossible that they dionld understand them &om having heard 
them merely once reed over. One could not carry a great number 
of figures or chemical considerationB in one's mind and argue upon 
ty.-im as he would if he saw the papers in print beforehand ; and 
bearing that matter in view, he woidd take an early opportunity of 
bringing before the Council the propriety of distributing proo& of 
the papers among those Members who took an interest in the special 
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BnbjectH. It was of course very easy to discosa the sabject of the 
water-carriage versus pail-and-mtdden syBtem; bnt it inn»t, as 
several gentlemen had already swd, be considered in reference to 
the conditions of partioolsr towns, the condition of the levels, and 
more particularly in reference to the water supply. The advocates 
' of the pail and dry systems and other systems of ^t kind had been 
in the habit of pointing to those towns in which the water-closet 
system had been carried oat with the intermittent water supply, 
and in which, probably, every time the service had been tnmed off, 
the sewage, as he knew to have been the case in many instances, had 
got into the water mains. When they toot the case of a town with- 
out a water-closet system, and simply compared it with snch a case 
as that, it most tell badly for the water-closet system. But that was 
not a bar comparison. They ahoold compare a tovm in which the 
dry system was pursued with one in which the water-ctoset system 
was used with a constant snpply of water. Those who took an in- 
terest in the statistics of the death-rate must have observed the change 
that had taken place in Liverpool. The aewer ventilation and the 
constant service of water supply were now extended to more than 
two-thirds of the inhabitants, and were doing a great deal for the 
town. 

Mr. CtoTT (Bradford) expressed his surprise at hearing some 
Members of the Association say that certain qneetiona had been 
settled ; that was to say, that it had been decided that the water- 
carriage system for carrying away sewage was the best, and that 
some other modes of dealing with sewage by irrigation and other- 
wise had been settled. He had never heard of their having been 
settled, and be was quite sure that many other Engineers of exten- 
sive practice were not aware of it ; because it was well known that 
there were great differences of opinion on those qnestions ; and why 
anyone should say that they had been settled he conid not conceive. 
Perhaps if some Members who thought so would extend their 
observations to some of the large inlimd towns, where the whole 
town was snrronnded by a chall^ soil, or was, perhaps, mtuated in 
a valley where it was impossible to get flat land for the pmpose of 
irrigation, or where other difficulties were presented by the con- 
fignration of the ground, they might change their opinions. If 
anyone could point out within twenty miles of Bradford a spot that 
would answer for the purposes of sewage it would be a great relief. 
The question conld not be treated as one that bad been settled in 
any sense whatever. It might be very well for small towns where 
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there was do mann^turing refnse to dispose of, but merely Lonse 
draiDage. It wonld take an immense district of iaai to dispose of 
the sewage of Bradford by irrigation, of 'which but the smallest 
portion would be of any use to the land. Any advantage derived 
from it would be more than counterbalanced by the mischief done 
by the refuse water from the mannfactoriee, which not only con- 
tained no manure, but the yery opposite of anything that one would 
desire to put on the land. In Bradford they did try to deal with 
the sewage by some precipitation and filtration works. The cor- 
poration entered into an arrangement vrith a company, who thought 
they had found out a process by which the sewage could be dealt 
with. They tried very hard. Something hke 1U0,000/. was spent 
by the corporation in making works and trying ezperimente to 
work out the process ; but no profit resulting, the company, as 
might readily be seen, could not carry on the work. Having spent 
most of their capital they could not raise fresh capital, and they 
were obHged to abandon the undertaking. That led to the 
abandonment not only of the works hut of the process. It was 
the filtration of sewage through peat charcoal He did not believe 
that the process of filtration could be successfully applied to large 
towns. The question of the removal of town refuse, he believed, 
had been discussed considerably. He had been much pleased 
indeed to hear the remarks made by Dr. Leigh, and he was con- 
vinced that some good had been done, and considerable progress 
made in dealing with the sohd refuse that mnst arise in large 
towns. It was all very well to say that water-carriage would 
answer that purpose, but it would not answer the purpose in view 
where large quantities of town refuse were to be disposed of. Some 
provision of the kind described by Dr. Leigh was, he was sure, 
necessary, and if it could be so managed that they could collect the 
fecal matter that arose in the towns, and make it available to 
dispose of as manure, it appeared to him that a considerable step 
would be made in the right direction. 

Mr. Fowler (Salford), in replying to the remarks made on his 
paper, said the system he had advanced had met with more approval 
than he had at first thought it would meet with. He had heard 
much said against it so far, but, on the other hand, he had great 
approval from practical men, which was very important in dealing 
vrith such a question. Some remarks had been made as to what 
he had said about the twopence per thousand gallons in Salford, but in 
Leeds, where be had been engaged on the waterworks, they raised 
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the water 240 feet, including the cost of coals, capital, &c., at one 
penny pei thoosand gallons. 

A MsiiBEB : It was nnderatood here that yon pat it at a cost to 
the Corporation of Salford of twopence per thousand gallons. 

Mr, FowLEB explained that in Salfotd the efflnent water flowing 
from the tanks conld be pumped up and sent to the Pendleton hillB 
at a cost of twopence per thousand gallons, and distributed at a 
cost of a hal^enny. Sach effluent water in Salford, at threepence 
per thousand gallons, would answer for all sanitary purposes. The 
system of the tanks was self-acting, and did not require any more 
water than would come from bedroom refuse and slop water, Mr. 
EUice-Olark said they paid a shilling per thousand gallons in 
Bamsgate, hut he did not say that water could not be had in other 
places for less than that. If they took the water from sewage 
wells, they would be able to save the picked waters from the tribu- 
taries of Uie large rivers. They saw eyery day, by the Bills before 
Parliament, that a corporation no sooner got one waterworks 
scheme finished, than it went to Parliament with another Bill for 
a ftirther supply, and the deiuand for water was daily becoming 
more important. It had been said by some who supported Dr. 
Leigh's views, that if that system could bo carried out a great 
saving would be the result ; but when aU the material was col^cted 
together in a heap, where was it put P It was in the centre of a 
population still, only that instead of being in one heap before being 
collected, it was spread all over the town. The argnments brought 
to bear on the subject showed that the material conld be sold only 
at a certain time of the year, and therefore for five or six months 
in the year there must be a store of ii Take it m hot weather, 
with a ^1 of rain on it, and see what the result would be. Gould 
they put it among the rich if it was a nuisance ? Put it among those 
who had capital and influence and power, and see what they would 
say to it. They would not pnt up with it for a moment. Let the 
stuff be taken to the poorest districts of the town, and then see 
whether the people would say it was no naisance. One might go 
near the place with his eyes shut, and his sense of smell would soon 
tell him where it was. 

Mr. Elcock, in replying, said the drift of his paper was more to 
show how the refuse of towns could be got rid of, than to do away 
with water-dosete and to substitute the dry-earth or pail system. 
Neither the dry-earth nor pail system was part of the system that 
he advocated. His object was to show how those great heaps that 
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the Salfotd surveyor had just Bpoken of might be redaced ia balk, 
and, instead of becoming the festering mass which he had described 
iQ hot weather, become perfectly inodorous and impossible to 
pntrefy. It must be confessed by everybody that if those heaps 
were converted into charcoal, let them be as high as they might, 
they could not give out infectious gases, as the other matter did. 
Further, there was no great market for the mbbish just as it lay 
in the way it did, for it must lie some months before a farmer would 
put it on his land under any consideration, whereas, onder his 
(Mr. Elcock's) system, by reducing the whole mass to charcoal, 
they could put it on the land at once. Of course, where there was 
not a pail system in vogue, there" were sure to be privies as well as 
slaughter-houses, and a deodorant was wanted there. He had 
heard of as much as 281. a ton being offered in Salford for a 
deodorant, whereas they had at his works an effectual deodorant at 
51. a ton. The dry system did not mean that there were to be no 
sewere, beeauee a town could not get on without sewers, and there- 
fore the system he had laid before the Association did not at all 
imply that towns were to have reeking, festering masses in their 
midst through there being no sewers. Mr. Elcock then explained 
the constmction of his model, and said it was filtering at more than 
three times the rate at which any water was allowed to be filtered 
by any water company, that was, it was filtering at the rate of 
100 gallons per square yard per hoar. He did not let the 
water run more quickly, becanse it would all pass through before 
he had tune to explain the system, but as he now let it pass 
through more quickly, the filtration was going on at the rate of 
200 gallons per square yard per hour. The model contained five 
samples of charcoal. One was made from the mixture of street 
sweepings with common coal ; another sample was made from the 
street sweepings themselves ; another was the same charcoal 
ground fine; and another was made entirely from the dust-bin 
refuse. In another compartment was a mixture of street-sweeping 
charcoal and night-soil, and that specimen contained 50 per cent, 
of night-soil at least Mention had been made by Mr, Vawser of 
an offer made . of some works by him for a trial of this process. 
He was under the impression Uiat Mr. Vawser was quite as well . 
aware as himself that the proposal had not been lost sight o^ and 
steps had been taken to avail of it. He hoped before long to be 
able to do so, and that at the next meeting he would be able to 
report on what had been done. Mr. Elcock, in conclusion, pointed 
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out that the water, after pasdng through his toachine, -ma perfectly 
clean and pure. 

Major-Grenerol Scott Baid, in reference to the disposal of sewage 
and the supposition that the question had been settled long ago in 
&Tonr of the water-carriage system, he believed that if the general 
opinions of the engineers, from the north as well as the sonth, 
were taken, none of them wonld be fonnd to be far wrong as to the 
real state of the casa He thonght all would feel that the nlti- 
mate destination for the sewage matter was the land. All wonld 
agree that there were many cases in which the sewage, withont 
taking ont the solid matter, conld be placed on the land. He sup- 
posed every one of them perfectly agreed that if they conld have 
the water-cl(set system they wonld never nse the pail system, bnt 
he conld not think that when they had the pail system it was 
necessary that they should have snch an amount of filthy sladge as 
had been spoken of that day. For instance, he had been in Boch- 
dale three or four times, and he had passed the carts in the streets 
carrying the paUs, and they were so carefully protected that he 
conld detect no nuisance. He did not think the works themselves 
even were so great a nnisance as a tanner's yard. He believed 
there was a great deal of sentimental talk about this question that 
really had more influence than it should. If the same attention 
were bestowed on the dry system that had been bestowed on the 
water-closets, he believed there would be a mncb more convenient 
form of privies than existed at present. A great deal bad been 
done, and many of the dry closets could be used without nuisance 
or inconvenience to anyone. 

The Pb^idbnt said they were very much obliged to the 
gentlemen who had taken the trouble to prepare papers for them. 
80 &r as the sewage was concerned, they might consider the 
dificnssioQ at an end. 

Mr . Anqeu. (Past President) proposed a vote of thanks to those 
visitors who had read papers before the Association. 

Mr. Lbhon (Vice-President) seconded the motion, which vras 
passed. 

This conclnded the first day's proceedings. 
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The Members of the AsBociatdon and their Mende dined together 
at the Queen's Hotel, Manchester, at the end of the first day's 
prooeedingB. The chair was occnpied by Mr. J. G. Lthdk, City 
SnrTeyor of Manchester, President of the Association. 

After the nsnal loyal toasts — 

The Fbesidxni said he now came to a toast in connection with 
a subject that more immediately concerned them as an Association. 
He allnded to "The Municipal Institntions of oor Country." 
These he belieTod formed one of the greatwt safeguards of our 
Constitation. They afforded to eyeryone an opportunity of having 
a voice in the management of those pubhc matters which most 
intimately concerned his personal welfare. In fact, local self- 
government had, in his opinion, preserved them from many of the 
evils that they had witnessed in other countries, where the whole 
of their aSairs had been under the direct mant^ement or influence 
of a central authority. The local authority could alone have that 
intimate knowledge of the wants of the district which rendered it 
most capable of dealing with them ; and, so &r as his experience went, 
there appet^ed to be only one desire on the part of such bodies, and 
thatwas the promotion of the wel&re of the people within their juris- 
diction. He had therefore much pleasure in proposing " The 
Municipal Institntions of our Country," coupled with the name of 
the Mayor of Manchester. 

The MA.X0E OF Manohbstbb, in responding to the toaat, said he 
was, in the first place, to thank the Freeident on behalf of the 
municipal institutions of the country for having proposed this 
toast in such a complimentary manner as he had done, and he also 
thanked those preeent for the enthusiastic manner in which they 
responded. He believed, as the Fre£ddent had stated, that the 
municipal institutions of this country were of the greatest value, 
and they were, as a rule, doing an immense tunount of good in the 
country, and he (the Mayor) behoved, as a rule, the gentlemen 
comprising them were giving themselves to their work with an 
earnest desire to do the best tiiey could irrespective of individuals. 
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He sappOBed that every one of the gentlemen present represented 
some mnnicipal body or local board, and they vonld be able to 
know from their own experience — and he had no donbt they would 
confirm what he had stated — that there was an earnest deeito 
thtonghont the country on the part of those bodies to do their 
duty. He considered, as the Preeident also did, that it would be a 
great disaster to this country if the originating power of our local 
goTemments were to be taken away &om as and be centralized too 
much in London. We had witnessed this to a considerable extent 
in other countries, and many were alarmed in the early part of the 
Session by the appearance in bills before Parliament of an increaang 
tendency towards centralization. Whether these lolls originated in 
the minds of the statesmen who proposed them, ot were acts of 
the subordinates, mistaking the wishes of the ratepayers, he did not 
know, but he thought they were very much indebted to the TariouB 
associations and corporations for tie steps they had taken, by 
which a very large proportion of the evil that hod been dreaded 
had been removed. He thanked the company on behalf of the 
municipal institutions of the country, and of Manchester particu- 
larly, for the honours vrith which they had received the toaat. 

The Matob of Manohbstbb said that, with the permission of 
the President, he would propose the next toast, and that was " The 
Association of Mnnicipal and Sanitary Engineers and Surveyors," 
who were assembled in Manchester that day, and whose guest be 
had the honour of being that evening. He looked upon it that 
those gentlemen by their coming there that day had shown the 
earnestness with which they were endeavouring to do their part in 
the work of assisting the Corporation to do theirs. It was a very 
gratifying thing to hear them that day. It was true that the 
public generally had still a great deal to leom vrith regard to 
sanitary matters, and they wotdd look forward in a few years for 
something very valuable from the work of that Association. He 
could not help thinking that there was a class of municipal officers 
who should be associated with the municipal surveyors in their 
work, and vrith whom they came in contact in the course of their 
daily business, — he referred to the medical officers of health. 
However, that was a matter for the borough surveyors themselves. 
He would propose " The Association of Municipal Surveyors," 
coupling the toast with " The name of the worthy President," of 
whom he could not speak too highly as the City Surveyor of 
Manchester (applause), whom the Corporation had at all times 
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found eqn&I to an; OGcaaon, and whose appointment tliey had nover 
regretted Bmce they had made it. 

The PREsm&HT, iu responding, said he had to thank them most 
. cordially for the very kind and hearty manner in which the toast 
had be^ proposed and responded to. The Association is yet in its 
infancy, this being only the third year of lis existence, bnt it bad 
been hailed from all parts of the country as something that was 
wanted to enable them to derelope the power within them of 
advancing sanitary science ; a power tbey felt they must possess 
in consequence of the large amonnt of practical knowledge they 
had acquired, but which was to a great extent unntilized for the 
want of co-operatioQ and intercourse amongst their Members. 
This Association afforded the means of interchanging their ideas 
and profiting by the accumulated experience of all their Members. 
This would be of valne, not only by increasing their own stock of 
knowledge, but it wonld be of comdeiable advantage to the 
municipal bodies for whom tbey acted, iufmmnoh as it enabled them 
to bring a large stock of experience to bear upon their works, 
which they could not otherwise obtain. If they continued to 
pursue that as their principal object, they would, be felt sure, 
continne to receive the support and assistance of the local aathorities, 
and it was to this tbey must look for their future success ; for it 
was only by having one mind and one will with those gentlemen, 
whose views it was tbeir duty to carry out, that tbey could hold 
their poeitions with satis&ction to themselves or with advantage 
to the pnbhc. He could only say that he had uniformly met with 
kindness and support from the Corporation of the ci^ of Man- 
chester, for whom he had bad the honour of actiag for nearly 
eighteen years, and he had no doubt most, if not all, of them bad 
had a sinular experience. Let them then continue to work heartily 
with their respective local authorities, and do all in their power 
to foster the good feeling that rendered their labours easy to them 
and their work a pleaanre. If they all did that he was sure tbey 
would not hear so much of the outcry for Government protection, 
which he always protested against, and which had, in his opinion, 
been so wisely denied to them. He had to thank the Mayor, not 
only for giving them the advantage of his presence during the 
more serious business of that day, but for joining them in their 
relaxation on that occasion, thus affording them a practical 
assurance that he approved of their objects and draired the suc- 
cess of their AssodatioD. 'Eb be^ed to thank the Mayor and 
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geaUflmen for the kind wishes which they had expreesed towards 
the AssociatioQ and to himself as its President for the enaning 
Tear. 

The Hon. Sbcbstiabt (Mr. C. Jones) said, he had been depnt«d 
that erening to take charge of a toast which he was sure would 
meet with the apprOT^ of all who were gathered there. He f^t 
Bomewhat diflSdent in speaking on the subject that night in the ' 
presence of persons holding snch distingni^ed positions amongst 
them ; at the same time, as a matter of duty, he took np the toast 
that had been pnt into bis hands, " The Mimicipal Officers." He 
did not know whether it was well that an officer of snch humble 
degree as himself should be giving a toast referring to those holding 
sach hi^ positions in connection with municipal corporations 
throu^ont the country. A remark had jnat been made, and 
seemed to come with considerable force from the Mayor, who smd, 
referring to the mtmidpal corpoiatiouB, that they were of enormous 
Tslue to the coimtry, and he thought he should not be going beyond 
the pn^r line of prudence in saying he felt that very much of the 
credit that attached to the municipal corporations arose to a con> 
siderable extent from the officers who had to do with them, from 
those officers who had filled their positions so honestly and so 
thoroughly as had the municipal officers of snch towns as 
Manchester and Salford. Thoee were the two names on the 
paper he had just received in connection with the toast. When 
a gentleman who held the honoured position which theii President 
held, could be referred to in such terms as the Mayor of 
Manchester had referred to him, they might all take honour from 
the iact, and enjoy somewhat the advantage of the %ht which 
reflected from him, as an officer for Manchester. But the name 
that was more particularly connected with this tcest, was the name 
of Sir Joseph Heron, Town Clerk of Manchester. (Applause.) 
He felt sure it was only necessary to mention that name to call 
forth a united response from all assembled there ; hence he did 
not hesitate to say if all the members of all the corporations 
thronghont England were gathered togetiier (m that occasion, 
there would he bnt one response to the mention of Sir Joseph 
Heron's name. (Applause.) It had been whispered to him just 
that moment that the position which Manchester occupied amongst 
the large mnnicipahties of the country was that of third, bnt as 
^ as the name of its town clerk was ooncemed, it stood first. 
Manchester might stand third, but among the municipal officers, 
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Sir Joeepli Heron stood £ret. (Hear, hear.) He spoke as one 
who fisT yens had known Sir Joseph Heron's name, as all present 
had known him, and all acknowlei^ed the good he was doing at 
the present time in connection with the Tarioas Parliamentary 
Bills. Sir Joseph was a power, and it was a great honour to have 
him with them. It would ill become him to say more in connection 
with the matter. Something was said about the AssociatioQ being 
in its in&ney ; and again, something was said abont Gorenunent 
protection. The two things went very well together, because he 
saw in the remark a way out of the difScnlty at once of reconciling 
two differences of opinion. It was well when the Institution was 
in its in&ncy to have a little protection, but it had now arrived at 
the third year of its existence, fmd it was getting out of its leading 
strings ; and they felt, here in Manchester, that they might step 
outside that line, and that it was perhaps not neceasary that 
they should have any longer Government protection. He hoped 
therefore that the gentlemen who had spoken on that subject 
would shake hands on the matter. He had much pleasure in 
proposing "The Mnnicipal Officers of Manchester and Salford," 
coupled with the name of Sir Joseph Heron. 

The toast was responded to in the usual muiner. 

Sir JosBPH Hebon, in responding, said he hardly knew exactly 
where he -vras. Only for the last few words that were uttered by 
the speaker who had jnst eat down, he wonld have expected that 
when he stood np nearly the whole of the company would have 
stood up with him. He was glad that he had to reply for the 
"Mnnicipal Officers of Manchester and Salford" only. It was 
fortunate for the other mnnicipal officers present, because they 
would have been wearied and tired before they had the chance of 
sitting down, if they had to stand during his long oration. (Hear, 
and laughter.) It was a species of cruelty that people could not 
enjoy themselves at dinner without being subject to the disagreeable 
ord^ of having to make a speech afterwards. He hardly knew 
how to thank Mr. Jones for the complimentary way in which he 
proposed the toast, but specially for the very kind way in which 
he referred to himself (Sir Joseph Heron), and to the services that 
he had been able to render to the municipal corporations. There 
was one observation Mr. Jones had made, in which he (Sir Joseph 
Heron) entirely concurred. He was going to look around to see 
if, in the language of Bums, 

" A ohiel'fl amang ye takin' notes." 
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He ftlwaya felt that those gentlenieii (the reporteni) gcmeially 
shoved more prudence and discretiou than thoee whom they had 
to report. He shonld not feel alanned at what might appear in 
the press next morning. He moet entirely agreed with one obserrar 
tion made by his iriend, Mr. Jones, who said, and he raniled when 
he said it, aa though he thought he was scarcely authorized to make 
such an obeerratiou, that he would venture to refer the great 
efficiency of all municipcd corporations to a great extent to their 
officers. That was an opinion in which he (Sir Joseph Heron) 
most entirely agreed (hear, hear, and laughter) ; and it was an 
opinion in whidh probably nearly all the gentlemen present, who 
were mimicipal officers, would to a yery large extent coincide. 
But, joking apart, he meant it in all seriousnesB. The work of 
corporations, or of any other local authority whatever it may be, 
had to be done in &ct by the executive. The officers were the all- 
important part of that system of govemment. It was all very 
w^ to have a handsome Mayor presiding over the municipal 
body. (laughter.) They were very thankful indeed in Manchester 
to have a gentleman like his Worship, whom they could bring 
and show before the public (applause and laughter) ; but that was 
not the way in which the work was done. (Eenewed applause.) 
They knew that it was the hard-working executive officers of the 
municipal corporations that gave to them a large share of thdr 
advantages and their power. He had been much interested in 
attending the meeting of that day, and he felt very much obliged 
to the Association for being so kind as to invito him to be present. 
The subjects of the various papera and discnasious were such as he 
knew to be at the present time intensely interesting to aU municipal 
corporations, and he might say to all local governments. He was 
not surprised to find that there were considerable differences of 
opinion in regard to the sewage question. He vras rather amused 
by Mr. Ellice-Glark saying that afternoon that the thing was com- 
pletely settled, because we had a Slue Book on the subject. (Applause 
and laughter.) Now, he must say that would be the last book he 
should think of referring to as an authority. We had certainly 
too many Blue Books, and we got report after report of one com- 
mission after another, and he declared that, as tar as he was 
concerned, they left bim pretty much where they found Viim, He 
believed that such associations as he had the honour of addressing 
were far more likely to lead to practical and valuable suggestions 
even than those to whom th^ might be supposed to look vrith 
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great deference. Tlieie was jnst one remark that he would venture 
to make. He thonght that legislation ought to be yexy eqniJly 
applied to all parties. He did not think it would he right to 
attempt to caet upon local authorities the terrible expense and 
responsibility of dealing with their sewage, nnless at the same time 
the Government bad the will and the power to deal with mann&c- 
tnreis and traders. (Applaose.) It would be an invidioos thing 
to pat the ratepayers to the coet of keeping sewage ont of rivers, 
and not to deal in the same manner with the filth and pollution 
which CEune from trades. He wonld rather wait and have the 
whole subject dealt with npon a right basis, than to see it dealt 
with partially, by dealing first with the corporations and afterwards 
with the manufitctnrers. 

Mr. AnaELL (Past President) proposed the toast of " The Vice- 
Preddent and Officers of the Association." He thonght that it 
was appropriate that he ahonld propose the toast, for he was snre 
no one knew more than himself how to appreciate its valae, 
because, during the two years be had been President, he had been 
most cordially and ably assisted by the officers of the Association. 
Of course it was not only the President who did the work, he 
was in a poeitioQ of honour, but it was really, after all, the 
officers of lesser degree, he meant the General and District 
Secretaries, who really worked ont the debuls, and no great work 
could be carried ont unless it was most carefully attended to in 
details. He had been most ably assisted in that way not only by 
Hi. Lemon, the Yice-Preeidetit, but by the local secretaries, like 
their friend Mr. Tawser, the Local Secretary for this district. He 
had not only organized many good meetings in the north, bnt had 
mantled all the details in working out the present most eucoessfnl 
meeting. He had also received most valuable assistance &om 
Mr. Pritchard, who had joined him from the very first, and had 
worked np the interest of the Association in the Midland Counties, 
where municipal officers were very nomerous, and Mr. Pritchard 
bad induced a large proportion of them to join and take an interest 
in it. Those gentlemen to whom he had referred took the greatest 
interest in the district meetings, which he felt was the real strength 
of the Association. There was also Mr. EUice-CIark in the south, 
whose abilities and energy were only limited by his opportunities. 
In the north there was a nest of towns, and meetings could be 
held at short notice ; in the south the towns were few and scat- 
tered, but Mr. EUice-Ciark had been of great service to the 
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Association, and had he been farther north he (Mr. Angell) had 
no doubt tie wonld bare been of still greater BerTice. He coold 
not conclude without mentioning cepeciall; the Hon. Sec., Mr. Jones. 
On Mr. Jones had &Ilen the heat and bnrthen of the day; he had to 
attend to all the general details, bnt he made his work a labonr of 
love, and they conld Dot be too thankinl to him. He (Mr. Angell) 
spoke from the duly commuaications he had with Mr. Jones. It 
so happened that there had been an acqnimtion of strength that 
day. He was happy to see among the Yice-Presidenta Mr, Deacon 
and Mr. Pritchtu^, bnt especially their old Vice-President, Mr. 
Lemon, whose name he was about to mention in connection with 
the toast. He gaye "The Health of the Yice-Presidents and 
Officers of the Association," coupling the toast with the name of 
Mr. Lemon. 

Mr. Lbhom, in returning thanks, stud that the Association wonld 
not expect very mach &om the President, as the work wonld 
chiefly devolve on the Vice-Presidents. He was very mnch pleased 
with the election of the Vice-PresidentB. It turned ont so happily 
^t the three districtfl were represented by them. It had long 
been thought that the Association shonld have three Vice-Presidents, 
80 that whenever they had a district meeting they would have a 
Vice-President representing each particular district. Whether 
that snggested the design of appointing three Vice-Presidents he 
conld not tell, but it so happened they had Vice-Presidents who 
represented each district ; so it had tamed out a very happy 
arrangement, and be vras sore the President would have a very 
proeperoos year of o£Soe. He would receive great assistance &om 
the officers daring the year, who wonld do all they conld to make 
his year of office a success. 

Mr. Pbitohabd next responded. He said he had very great 
pleasure as one of the Yice-Presidents to offer a few remarks with 
reference to the toast which had been given in so kind a manner, 
and had also becoi received by the Members present. He coold only 
say that it was the desire of every officer of the Association of Muni- 
cipal and Sanitary Engineers to do all they could, not only by inter- 
change of thonght to assist each other, hut also it should be their 
primary consideration to assist the monicipal and other bodies with 
whom they had the hononr of being connected. He thought he 
might safely say tbat there was no Member around that festive 
board who did not consider it his first duty to act honestiy to his 
employers, whethor they might be the mnnioipal corporation of a 
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great city like Mancheeter, or whether they might be aome local 
board or other authority. For himself he considered it a very 
great honoar to hold the position of an officer to the Association, 
howeyer hnmble it might be. When they had snch an example 
before them as that shown by their late Preeddent (Mr. Angdl), 
they might rery fairly expect similar assistance iiom their present 
President, It really was an inoentiTe to the junior officers of the 
Association to eapport the President by every means in their 
power. 

Mr. Dbaooh next responded. He was nnder the imioesfflon that 
the senior Vice-President would have responded for all three, and 
he would have been more pleased had he done so, for he himself 
was rather ashamed to show his bee before the Association, he had 
attended so badly to the work for the last eighteen months or so, 
but it was not because he had not taken an iuterrat in the Asso- 
ciation, bnt simply the private work he had to do completely pro- 
hibited bim from attending as he would wish, and he hoped that 
dnring his Vice-Presidency he would be able to give more assist- 
ance to the work of the Society than he had done. 

Major-General Soott proposed " The Health of the Past 
President, Mr. AngeU." He said the task was a most agreeable 
one, and he was quite sure the toast would be received by the 
Association with great satiB&etloD and perfect enthusiasm. He 
was extremely pleased with the remark which Mr. AngeU had 
made, which showed that he was a good general officer, namely, 
that all the praise which was due to the work of the Association 
was due not to him, but to the officers that were under him. He 
was quite sure that that Association was one that would work 
incalculable benefits throughout the country. Personally, he felt 
very much indebted to Mr. Angell for his kLudnees in inviting him 
to take part in the discussions of the conference, and he confessed 
there was nobody in the kingdom before whom he would rather 
bring any remarks he bad to make in c<smeotion with sewage than 
before that body. (Hear, bear.) They had amongst them all the 
information that was necessary for a judgment on Uiese points, but 
if the benefits which their work confarred on the country were, as he 
believed, incalculable, the difficulties they had to contend with were 
also incalcalAble. He was afraid he might be making a displeasing 
remark, bnt he was sure it would be received kindly. He regretted 
that they did not make the Association a wider one ; that they had 
not incladed in it, but he hoped they would receive into it, not 
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only the medical officers of health but towD olerks also. 8ir 
Joseph Heron was not the first town clerk with knowledge on this 
eabject whom he had had the pleasure of meeting, and he thought 
the Association would Teceive a great deal of valuable information 
&om the reports of the medical officers and from the town clerks 
also. He would now give with all the honours " The Health of 
the Past President." He thought there was hardly any man in 
the kingdom who bad done more at the present moment for the 
establishment of that body and for the wellare of the rising 
generation than Mr. Angell. 

The toast was leceived with enthosiasm. 

Mr. AnoeU', in responding, said be hardly knew how to thank 
his friends for the honour they had done him, for he looked upon 
the toast as much more than a formal compliment. He had taken an 
active part in the formation of the Association. It bad occurred to 
him, that many officers of municipal bodies were scattered through- 
out the length and breadth of the country, who had a common 
object and interest, and that there ought to be communication 
and unity of pnrpose and action among t^em, and if he had tended 
in any way to promote that end, he was fully rewarded, indeed he had 
been more than rewarded by the honour that had been paid him. 
The Association had made hun its first President, it retained him in 
that office during a second year, bat more than all, and the greatest 
gratification he bad received vras in this, that they responded to his 
call — for he might have called in vain — and they had made the Asso- 
ciation a success. The meeting of the Association that day proved 
that it had taken a position among the societies of the country. The 
observations of General Scott had shown that if they pretended to 
great success, there were also obligations on them. There was an 
ample field of work for them. The country was now awaking to 
the necessity for an improvement in its samtary condition. The 
dovemment had at last awoke to the necessity of sanitary legisla- 
tion, and it was the province of the Sanitary Engineers of the 
country to promote sanitary work in all practical details. That 
was the object of their Association and the object of their meet- 
ing at Manchester. He could not thank them too much for the 
hononr they had done him in the past, and for the kind manner in 
which he bad been spoken of that day. He coald point to Mr. 
Lynde as one worthily rtyresenting Municipal Engineers, for out 
of London he did not know any officer who represented them so 
well by seniority and professional ability. Though the office of 
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Freeideiit had passed from him, he hoped to meet Mr. Lynde and 
the Members on man; fatme oooasions ; not only at their anuTial 
meetings, bat ia the distriot meetings which were the life and 
Bonl of the Asaociation. When the; met next year in London, he 
hoped to find ttie efficiency of the Association as great, and its 
poeitioa before the coontry as good as it was at the present time. 

Mr. FowLEB (of Salford) said, the toast pat into hia hands was 
that of " The District Seoretariee." As Mi. AngeU, the Fast Precd- 
dent, had rderred to them in sach eloquent terms, he felt a diffi- 
calty in finding words to express the congiatohitioaB which the 
Association owed to them. The Local SeoretarieH, as they were 
aware, were Mr.VawBer, of Warrington ; Mr, Pritehard, of Warwick ; 
Mr. Ellioe-Clark, of iiamsgate ; and Mr. Altj, of Koighley. I'he 
Association had been hranohed under great diffioolties, and its aaocess 
had been in a great measure due to the indefatigable worh whioh 
they had done. He m^ht say for Mr. TawBer, of whose ability he 
had had freqaent opportunities of jndgmg, that he must have sacri- 
ficed a large amoont of time in going about the country and in 
bringing meetings to a successfol issue. With regard to Hr. Frit- 
chard, they all knew how well he had discharged his duties. He 
(Mr. Fowler) had not visited Mr. Fritchard since he had been a 
Member ol the Association, but they read from the accounts in the 
{japers how very ably the meetings had been conducted. With 
regard to Mr. Mlice-CIark, he could echo the same good opinion 
which they all felt respecting him. With respect to Hr. Alty, his 
was a young district so to speak, but taking them altogether he vaa 
sure that the Association was greatly indebted to those gentlemen 
fi)r the labours they had bestowed in endeavouring to bring the 
Association to a sueceeeful issue. No doubt to Mr. AngeU was due 
the crowning success of the work, but to the manipulation of the 
buainees by ^e Secretaries be thought a great deal of its success was 
also due. In some localities in England, if more enei^ had been 
bestowed on the work, he thought they would have had a larger 
number of Members, but in the Lancashire and Cheshire districts 
the work had been carried on with great idat, because Members ad- 
hered in greater numbers than in any other district in the country. 
He proposed " The Health of the Local Secretaries," couphug witit 
it the name of Mr. Tawser, 

Hr. Yawbee responded. He said it would be false modesty to 
attempt to deny that there was a great deal of work in connection 
with the office he held. Previous speakers had already referred to 
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tlie &ot that B great part of the actaal woi^ of co^uiizmg theAeso- 
ciation and keeping it in workiiig order devolved on the Secretariea 
Tliere had been a great deal of trouble aboat that meeting, there 
vras not the slightest doubt, bat he conld say he fully appreciated 
the ktnduesB whioh had been shown to him in proposing bis health 
to the fullest extent The object of the Association waa not alto- 
gether to confer honours and drink toaate, and pat each other on 
the back, bi^ it was for the one practical purpose Ibr which they 
bad met that day, namely, to read piaoticEd papers and discuss prac- 
tical questions. He looked upon the Association as a means of 
giving and receiving information, and enabling them to know each 
other. There was no one more indebted to his colleagnee — to men 
occupying similar positions in towns, than he was. 'Whenever be 
songht to obtain information from other towns he bad always had 
it granted to him vrith the utmost cordiality. If the other Mem- 
bers present would make it a point of attending the district meetings 
in connection with the Association in difiWent parts of the country, 
and consulting with each other, it would be very much to their ovm 
intereet and to the interest of their employers. He vras very glad 
indeed to find that the corporations of the different iovras were (ax 
bom looking on this Association with any feeling of jealousy, but, 
on tlie contrary, were assisting them ; in &ct, the corporation which 
be represented undertook to pay his expenses to the differ^it meet- 
ings which he attended, a very proper st€^, perhaps, because they 
knew very well the information w^ch he was able to get at the 
different places was for theii advimtage and not for his own. He 
vaa tbai^cful for his health having been proposed, but he would 
rather not reply on behalf of those other Secretaries who were pre- 
sent. His friend, Mr. Pritchard, had already been promoted to a 
higher office, and he thought the other seoretaries might take that 
as a sample of the good th^gs that were in store tor thW. (Heax, 
hear, and laugbt^.) In due time, no doubt, Mr. Pritohard would 
be President, and he was not without hope that he might be bo 
himself. (Hear, and laughter.) 

Mr. Eixiob-Gl&bk responded. He was perhaps the youngest 
Member, and had received the largest benefit. When he joined the 
AesociatioQ he was quite a fledgeling, he had not be^ a local 
board Surveyor more than three days (bear, hear), and therefore 
whatever benefits be had received from the Association he was moet 
grateful for. One or two gentlemen had given him the name of 
" teazer," becanse he had teazed them with questions upon many 
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important things tbat coDCeraed tLem all, but the qoestiona which 
he wrote and sent round to the Members had been namerons, and 
long and difficult to answer, and he must say, that oat of nearly 
two hondred qoeriea which he had sent ronnd, and of which the 
answers contained the most valuable information, fally 90 per cent, 
had been answered most fully, and that would show those Surveyors 
who had not yet joined the Association what a valuable Institution 
it was, at aU events to such yonng Members as himself. He 
assured them, for what httle trouble he had had with the Assocdar 
tion, he had been most amply repaid by their kindness and, he 
must say, b; the moat courteous manner in which Members bad 
always responded to the qneetions he had asked them in the way 
of professional advice, of which such young men as himself were 
constantly in need. 

Mr. Deacon (of Liverpool) proposed the toaat of " The Viators," 
and said he bad mncb pleasure in doing so. The task was not an 
ardnons one, from the &ct that, directly or indirectly, the toast of 
the visitors had been proposed three times that night. He knew that 
the real nsefulness of the Association would be felt and believed in 
by the corporations which they represented, in proportion as they 
asked members of those corporations, and especially members of 
such corporations as that of Manchester, to come among them as 
visitors and know what they were doing. He knew that the feeling 
at first was to exclude &om the meetangs all except the Members 
of the Association, hat be believed a greater mistake could not have 
been made, and he thought a great part of the usefulness of the 
Institution would have been thereby lost. He b^ged to propose 
"The Visitors," coupling it with tlie name of Mr. Count^llor 
8chofield. 

Mr. OocHcnj^B Scbofteld, in responding to the toast, said that 
he had no doubt that the Members of the Association would find, as 
the people of Mandiester themselves found, that the corporations 
were umde up of a great mixture of men. They bad men of strong 
sense, men of middle sense, men of only little sense, men of good 
ability, and men of very httle ability. They had men of common 
sense, but they had one class of men in particular in whom he was 
sure municipal officers generally felt a great interest. They had men 
who caUed UiemselTes economists, and their econcony consisted in 
cutting down as much as possible the salaries of the officers. They 
thought that if tihey could cut down a salary by 501. or 100/. 
a year, that was a great economy ; but still, on the whole, there 
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piemiled in the ooiporation s great deal of good practical seosa 
There was nothing showed more etrongly the good sense which 
prevailed in the corporation than the offidaU appointed. Among 
the officers and officials of the Manchester Corporation they bad 
tlie President of the Association, Mr. Lynde ; also Sir Joseph 
Heron ; and Dr. Leigh, the officer of health, and he thought that 
those appointments spoke strongly in favonr of the Manchester 
Corporation. He mnst say that it seemed to him, that not only in 
Manchester, bat in all other corporations, seeing the mnster of 
gentlemen assembled there that evening, the same good practical 
sense characterized them all. There was no doubt that such 
meetings as that, where gentlemen canvassed sanitary matters and 
talked them over with one another, wonid help to bring on 
gradoally some sort of a solution as to what is the best to be done. 
He thanked them for the invitation and for the honour in which 
they bad recdved the toast. 

Mr. ELIJCE-O1.AEK proposed the health of the ladies, which was 
responded to by Mt. Yawsbb, after which the company separated. 
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SECOND DAI'S PBOCEEDINGS. 

Friday, Jdly 2, 1875. 

Thb second day's Meeting was held in the Mayor's Pailonr, Town 
Hall, Maocheeter. Mi. J, Q. Ltndb, President, in the diair. 
The proceedings commenoed wiUi a Paper on 

STONE-BREAKING MACHINERY. 
Br Mb. ABTHTJR JACOB, B.A., M, Inst. C.E., BoBOnan 

EnOIMBEB, BABBOW-IH-FuBHEaS. 

Thsbb is hardly a town or district in England, not excepting the 
metropolifl, in which a greater or lees extent of the highways is not 
repaired by broken stone, or macadam, as it is now sometimes 
called. It is therefore a matter of importance that the greatest 
economy shonld be exercised in the production of the material to 
be employed. Manual labour is becoming more expensiTe and less 
easy to manage every sncceeding year, and the introdaction of 
machinery into all departments of engineering is consequently 
m<»« thsji ever desirable. It is, indeed, a matter of snrprise that 
hand labour has not long ednoe become obsolete for such a purpose 
as stone breaking. 

It is proposed to confine the following remarks to the application 
of machinery to the breaking of stone for the repair of roads, 
though, of course, etone-breakers have been for scnne years em- 
ployed in mining operations for the preparation of the limestone 
used in smelting and for other purposes. So &r as the writer is 
aware, there is no information on record as to the actual cost at 
which stone can be broken by machinery, with the exception of 
Btatements made by manufacturers of stone-breaMng machines, and 
sncb statements are OBually of Utile value, being probably based 
upon experiments and trials which would fiimish no sound estimate 
of the performance of the machine when in ordinary use. 

Before deciding upon the employment of machinery in substitu- 



ly Google 



STONB^REAKINQ UAOHiyEBT, 77 

tion for manual labour, it is neoeesory to determine whether, taking 
inteteet on the £tst cost of the plant, with wear and tear and 
working expenses, the expense of production will bear Eavoorable 
cconparison with the price of mannal labonr ; and it is hoped that 
this memorandnm ma; be of some practical nse to those who have 
not yet had to consider the subject, in showing from actual reenlts 
the relative advantagee of machinery and manual labonr. 

There are, so fu as the writer has been able to learn, four kinds 
of stone-breaking macbinee in nse; bat that which appears to be 
meet general is known as Blake's patent, the details of which are 
probably well known to most Members of this Association. The 
machine consists of a massive cast-iron frame, inside one end of 
which is &8tened what is called the " fixed jaw." Opposite to this, 
and only a few inches distant, is suspended a heavy movable jaw, 
to which a horizonttd motion is imparted by a vertical arm, called 
tlie pitman or connecting rod, which receives an np-and-down 
motion from an eccentric. The vertical motion is commimicated 
to the movable jaw 1^ toggle-plates, which fit into grooves in the 
connecting rod and in the back of the jaw ; so that the jaw opens 
and cloeee at each revolntion . of the fly-wheels, or abont two 
hmidred times in a minnte. Below the machine and at one end 
of it is a revolving screen, fixed at a certain inclination, into which 
the broken material passes from between the jaws. 

This screen separates the fine material, of which there is neces- 
sarily a certain proportion, from the road metal which passea 
throngb the larger holes ; and such pieces as are too large to drop 
throi^h the holes pass down the cylinder and ont at the end. The 
machine of which the following working details are given is one of 
the 9 X 15 size, these dimensions representing the opening be- 
tween the jaws into which the stone is thrown. The engine 
employed for driving the stone-breaker is a portable bcsizontal 
engine, of the ordinary type of 8 horse-power. It is fixed on 
the ground level npon two horizontal balks of timber, the wheels 
having been removed to moderate the vibration. The stone-breaker 
is fixed at a higher level, in order to reduce mannal labonr as much 
as possible, and allow the broken stone to fall into wheelbarrows or 
into railway waggons which stand at the adj(nning siding. The 
height and position at which a stone-breaker shonld be fixed will 
depend npon special (urcnmstances. At Barrow the supply of 
stone for road making and repairs is dehvered in vessels, wUdi lie 
at the adjoining wharf, and are unloaded by a steam-crane, and 
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thus tbe ebme is delivered in buckets direct to the maeUne ; but 
it IB evident that where the stone ia to be procured from a qaarry, 
it may be advisable to erect the machinery within the qnarry, in 
snch a sitimtion that the Bnpply and dehvery may be effected with 
still greater economy, by simply running the rough stone down 
to the stone-breaker by movable tronghs or channels of iron or 
timber, direct from the point where it is qnarried. The stone- 
breaker is supported npon two trestles constmcted of whole timbers, 
and is braced and strutted with all the care necessary to support a 
mass weighing &om six to seven tons, and to prevent vibration as 
fax as possible. A platform or flooring is erectod at the level of the 
top of the stone-breaket, and a second staging underneath, at such 
a height that wheelbarrows can be conveniently placed below the 
cylindrical screen to receive the stone and fine grit. The upper 
staging is furnished with a handrail for the security of the work- 
men, and the lower one, which is neceesarily under cover, is 
screened off on the weather side by boarding, to protect the men 
whose duty it is to remove the stone from the inconvenience that 
the grit and stone-dust would cause them if the lower staging was 
exposed to the vrind. The stone-breaker, engine, and crane are 
situated close to a wharf outside the dock entrance, and immediately 
adjoining a private siding belonging to the Corporation, This sita 
was selected owing to the &ct that the district immediately adjoin- 
ing Barrow does not aSbrd any very suitable stone for road repairs, 
and with a view to securing a supply from Wales, the Isle of Man, 
or Ireland ; but for the present an abundant supply of greenstone, 
in the form of boolders or cobbles, is procured from the sea beach 
below Walney Island, The steam-crane delivers the stone in 
buckets direct from the hold of the vessel and hoists it to the 
upper platform, where the foreman of the gang takes his stand. 
By releasing a catch the backet tips over and dehvers its contents 
upon the platform, the surface of which is inclined on two sides, 
so as to &icilitate the feeding of the stone-breaker. 

Two labourers are employed for feeding, one to draw the stone 
down and the other to shovel it into the hopper. It is necessary 
to exercise some care in feeding the machine, so as to produce 
uniformity of work, and give the machine at all times a sufficient 
supply, without allowing an undue quantity of stone to lie on the 
hopper at any time. Below the upper platform two men are em- 
ployed in removing the stone and grit liom the cylinders, and 
wheeling them clear of the machine to their respective depSts. 
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Thee& men can wheel the atoDe to a distance of from 16 to 20 yarda 
and keep the machine dear, but beyond that distance additional 
laboai becomes necessary, and in thifi leepeot it is not economical 
to accnmnlate a large stock. 

The folloning is then the staff employed for supplying and 
working the machine : One foreman ; one engine-driver for port- 
able engine ; one ongine-driTer for steam-crane ; two men to feed 
the stone-breaker ; two men to deliver the stone ; and one boy to 
stand on the quay side and mgnal to the man at the crane when 
nnloading. 

There is necessarily some variatioa in tlie weight of stone that 
the machine will break in the course of the day, the amount 
depending on the qnahty and size of the material to be dealt with 
and the condition of the jaws, which when new, as a matter of 
course, prodnce the best results. Feeding the machine, however, 
with stones varying &om 4 inches to 6 inches in diameter, the 
average day's work has always equalled 60 tons, whilst it has ^«Q 
exceeded tbat amount, and on several occasions 80 tons of hard 
stone have been broken in the day. It will, however, be sofficient 
to take the average work of the machine at 60 tons, in order to 
.arrive at a fair estimate of its economy. The working expenses 
are as follows : 

;C I. d. 

Manual laboQC 1 12 8 

Coal for two enginea. 12 owt., at 17s. M. 10 6 

Oil, tellow, and waste 12 

Repaira of stone-breaker, and near and tear of eoginefl, \ n i > a 

say 15 per oent. on ftret coat j u il » 

Contingenoiea, eaj 010 

£3 

Bo that, taking every exp^ise into account, the unloading of the 
vessels included, the cost of breaking a very hard and tough stone 
is as nearly as possible one shilling a ton. Blake's machines are 
credited with breaking stone at a much less cost than this, but if 
they do so, and there is no reason to doubt the statement, there 
will be conditions forthcoming to account for the difference in cost. 
As before observed, a saving of labour can be effected b; delivering 
the stone direct to the machine by its own gravity, or the stone 
may not be required of so small a size as road met^. The above 
estimate, however, is based on actual results, and bo far may be 
regarded as reliable. 

It is hardly necessary to remark, that the cost of breaking stone 
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1^ manual labour trill greatly exceed one ahilling per ton. Indeed 
the ruling price for ordinary qnarried stone, consistiing of ancli 
pieces as the breaking maclune can deal with, varies from two 
sMllinge to two and dxpence per ton; nnder any circnmstancee, 
when the requirements of a district are great, a stone-breaking 
machine is almost indispensable, as the amount of labour to be 
obtained as a snbetitnte is generally very limited. 

It is bat fair, while giving fall credit to the patentee for the^ 
efficiency of the machine, to point oat some of its imperfections, or 
rather to suggest certain improvements which an experience of 
eighteen months' fair work bad demonstrated. The machine was 
set np in exact' accordance with the instructions furnished by the 
mann&cturer, and when first put in operation it was found that 
tbe screen did not revolve with sufficient speed to get rid of the 
stone that passed through tiie hopper. In &ct, the stone and grit 
collected in the upper end of the screen in such quantity that the 
work had to be discontinued. The screen is driven by a belt, which 
passes over a pinion on the same axis as the fly-wheel of tbe 
machine. This pinion it was found necessary to enlarge, whicb 
was done tentatively from 4 inches to 7 inches in diameter, and 
this increase gave the screen a speed proportional to the rate at 
which it was found practicable and economical to feed the machine. 
No doubt the 'velocity at whicb the screen at first moved would 
have been sufficient bad the rate of fiseding been slower, but the 
utility of the machine would have been impaired to a seriotM extent 
by feeding at a less rate than eox tons per hour, the amount of stone 
now generally broken. It was found necessary to remove the wire 
netting, whidi occupied tbe first length of the screen, so as to let 
the grit escape more rapidly ; and when making a new screen, the 
proportion of length occupied by large boles was increased by 
taking 1 foot of the space originally occupied by the small per- 
forations ; and a further length of 2 feet was added to tbe whole. 
The screen now in use is 9 feet long, 7 feet being perforated with 
large holes 2^ inches diameter, and 2 feet with smaller ones f inch 
diameter. The usual rate at which the engine is driven is 125 
revelations per minnte, whicb produces 208 revolutions of the 
stone-breaker and 17 of the screen. 

The proportion of gnt to nsefol stone for road repairs will vary 
somewhat with the qoahty of the materia employed, but stone of 
average toughness will yield about 1 cubic yard of fine material to 
S cnbic yaids of road metal; and in this respect the process 
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might appear wastefnl, bnt really it has not been fbund to be, so 
as there is full demand for the grit for paving and asphalting. 

Usaaliy the operations of machinery are attended with more 
perfect reanlta than hand labour can produce ; but the machine 
here described is an exception to the mle, as all who hare used it 
wiU admit. The metal produced is not by any means as cubical 
or uniform in size as can be produced by hand. The jaws of 
the machine are Snted vertically, and when a large stone is 
placed between them it is first cnt into two or three pieces, which, 
owing to the redaction in size, fall lower down, and are again 
divided until the pieces are sufficiently small to pass into the acreen. 
This cutting process necessarily produces a certain amount of flaky 
and oblong stones, which do not resnlt from hand labour; by 
which even slate and shale can be broken into tolerably cubical 
pieces. 

Whatever stone is employed, a certain quantity will inevitably 
pass through the jaws either too long or too thin to use for road 
repairs, and though the greater number of such stones slide down 
the screen and do not fall through the holes, it become necessary 
to pass them a second time through the jaws ; and no doubt many 
pieces get throngh several times before they are reduced to the 
proper size for use. The proportion of stone that has to be passed 
throngh the machine a second time is about one-eighth of the 
whole quantity, and with a slaty material no donbt the proportion 
will be greater. 

An attempt has been made in what is called the cubing jaw to 
produce a form of profile in the movable jaw, which will enable it to 
catch the long and thin pieces of stone, and break them across 
before they fall into the screen, but though the idea is sound in 
principle it does not in practice offer any advantage over the 
ordinary fluted jaw. The cubing surface presents so many angles 
and points that that part of the jaw is worn away, and becomes 
hollow long before the ordinary fluting, and so &r &am the so- 
called improvement being of utility, it appears to be inferior to the 
ordinary cormgations in effect and durability. 

It is hardly a matter of surprise that the wear and tear in these 
machiaes is as great as it is, when the work they perform is taken 
into consideration. Dnring the last twelve months the following 
parts had to be replaced : Loose jaw, seven times ; feat jaw, eight 
times ; cylindrical screen, once ; toggle-plates, four times ; and side 
cheeks, six times. The actual repairs of the stone-breaker have 
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consequently coat for the twelve montha, 1241., wid represents 62^ 
per cent, of the origmal price of the machine. 

The quality of the material to be used in the jaws is a matter 
of the first importance, for their hreakf^e is attended in more ways 
than one with expense ; when a jaw gives way it does so suddenly, 
and the whole gang of labonrera ia thrown out of work until the 
broken part can be replaced. It is nsnal to keep duplicate pieces 
in readiness, but the removal of such heavy castings ae the jaws 
cannot be effected withont a delay of some hours. 

The canse of breakage is a matter which is open to specolation. 
If a jaw be worn down, it is easy to understand that it gives way 
from loss of substance, but on more than one occasion it was found 
that after a pair of jaws had been at work for a few days, one of 
them, either the loose or the fast, has broken without any undue 
strain. It is not improbaHe that the immediate cause of the 
&8cture was an altei^ condition of the crystalline structure of 
the metal, or having regard to the &ct that during an average 
life of six weeks, a jaw receives no less than four and a half million 
blows at sufficient power to crush the hardest stone, possibly the 
fracture may be due to fetigoe. 

A few remarks on one or two other kinds of machines will not 
be altogether out of place, though their recognition is not bo 
general as the one just described. 

A machine known as Archer's patent conasts of a cast-iron 
firame, at one end of which ia fixed a roller which revolves on a 
horizontal axis. The roller is corrugated or fluted on the outode 
in the direction of the axis ; against the roller a stout horizontal 
lever with two jaws is made to act so that the jaws press alternately 
above and below on the roller. The jaws are cormgated on the 
face that comes in contact with the roller, but in a direction trans- 
verse to the Anting upon it, an arrangement that is stated to have 
the effect of cutting the material into cubical and uniform pieces. 
The lever receives its motion from a crank, and is driven by an 
independent engine in the usual way. 

The form of stone-breaker being exhibited at preaent in the Leeds 
Exhibition has been designed by Messrs. Ellison, of Wakefield : it 
consists of a vertical cylinder combined with a cone, which is also 
vertical, and mounted slightly eccentrically to the cylinder. The 
cylinder is driven by a horizontal shaft, upon which are keyed two 
fly-wheels and a drum, ao that the machme may be driven by an 
independent engine. The conical block is ao fixed that it will 



ly Google 



SIOKB-BBSAXraci lUGHtHEBY. 83 

rerolve by the fiiotiomd contact of the Btones, but it is not driven 
hj direct gearing. 

The stones which are filled in at the top gradually work domi, 
being broken smaller and smaller until they fitU out at the bottom. 
The width of the opening can be increased or diminished by raimng 
or lowering the cone and the size of the material so adjusted. The 
mann&ctmrers of this stone-breaker claim for it the speciality of 
breaking the stone into a more cnbical form than any other machine 
will do : if this qualification is borne ont in actual practice, the 
machine will prove a valoable one for the purpose for which it is 
designed. Tlus machine can be used for triturating lim^ cement, 
and otb^ snbstauces by altering the motion and driving the cone 
instead of the cyHnder. 
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DESCRIPTION OP A STONE-DRESSING 

MACHINE. 

By H. EOTLE,. Towk Sueveyoe, Bxume. 

pRBVioiTS to the inspection of the Btone-dreseing machine belong- 
ing to the Hnlme Township of the MancheBter Corporation, a brief 
description I now snbmit to the Association, stating amongst other 
pariiciilarB its cost, and comparing the vork it performs against 
that of hand labour. 

The machine is patented by Meeers. Conltei, Harpin, and Co., 
of Brockholes and Dewsbnry, Yorkshire. 

The action of this machine in many respects bears a resem- 
blance to an iron planing machine; it is driTen by a 6 horse- 
power horizontal steam-engine, connected with driving pulleys 
27 inches in diameter, having a 5-inch cog-wheel waking into 
another of 60 inches in diameter ; the cutting tools are fixed in a 
cross-head, which b of considerable weight, to enable the tools to 
bite, inasmuch as there is no other pressure exerted. These tools 
are of cast steel 1" x IJ" sijnare, some punch pointed, and others 
boasters, being serrated, and are wedged into position at an angle 
of 45°. These tools are raised or lowered t^ a screw motion 
sliding in side framee. The crosa-head has a self-acting rereisible 
crab motion, turning oyer at the end of the stone tmdergoing 
operation, and is prevented from bumping when falling into 
position by an air chest. The horizontal position of the tools is 
regulated by a quick screw motion by the man in charge. The 
stcme is first placed npon a table 12 feet long, which slides on 
rollers upon a pcur of rails, and is moved forwards and backwards 
by a 7-inoh cog fixed to the driving shaft. The largest stone 
which can be worked is 9 feet long hj 3 feet in width, and up to 
3 feet in thickness. The stone resting on the table ia held in 
position by a couple of screw-jaws having wooden teeth. 

The machine is capable of doing a variety of stone work 
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Bndi as ashlar, copings, sills, steps, and monldings, which may be 
inspected. 

The principal purpose for which the macluQe has been erected is 
for &c&ig flf^ and curbs, which are obtained &om the Bochdale 
and BawteDBtall districts, near Manchester, and are of the second 
or flag-rock of the millstone grit seri^. The upper beds are 
worked with ease, but the lower, or beet rock, with difficnlty, being 
extremely hard and compact. 

The cost of the machine was 260^ ; engine, 4Sl. ; shafting and 
gearing, 281. ; not including carriage &om the makers. ■ The 
boiler, shed, tool», and foundation and grindetone, increased the 
amount by 224Z., making a total oatUy of 560^. 

If this be calculated at 8 per cent, for interest and depreciation, 
the annual cost will be 44Z. 168.; and estimating this anm at three 
hundred working days in the year, 

llie cost eqnaJa 3 D&dav. 

Fuel S 6 „ 

Toot sbarpeniug iind ml .. I 6 „ 

L»b<HiT <2 men) 8 „ 

Being a total dail; expenditure of 16 

The averse qoantity of flags &ced is 20 square yards a day, 
which is equal to about Q^. a yard ; and comparing this against 
hand labour, there is a saving of about 2^. a yard, at the same 
time the work is superior. 

It may be added that the power employed is sufficient for two 
machines, and obviously if two were at work the cost per yard 
would he reduced to one-half of that of hand labour. 

Addenda. — Biuce the above was written, the Corporation have 
erected one of Blake's 6" x 3" email stone-breakers, at a cost 
of 472., for the purpose of breaking up masons' scabblings and 
other hard material to pass through a 1" screen (which was 
formerly carted away as rubbish). This material is used for 
paving purposes, for placing between the joints of the sets when 
asphalted. 

By the erection of this breaker, and taking off half of the work- 
ing ezpensee, &a., of the stone-dreeaer, the result is a nett gain of 
1 7e. 9^. a day over the value of the material made, also a redaction 
in the cost of &cing flags from Q^. to 5^ per sqoare yard. 
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The fii^wiDg particalaiB are appended : 

£ I. d. 
4 tooa or pebbles made per da; at 7«- per t«n .. =18 

I load of ane staff for gravel =080 

Valueof noB-ieraoralofS toiisofnibbiehatli.Srf. = 6 3 



Being a total gain of 



after allowing bd. a yard for iacsag flags ; should ereti this charge 
he taken off, \ij considering they were faced without cost, there is 
still a balance of 98. 5(2. left to the credit of machinery. 



Digilzed by Google 



( 87 ) 



DISCUSSION. 

Mr. LeuO!t (Vice-Preaideat) objected to Btone breakiug 1^ 
macliiaery, on the gtotmd that his esperieuce showed him that the 
etones broken were not aniform in aize, and they knew that one of 
the principles of a macadamized road was that fdl the stones shoold 
be xmiform in size. He had fonned a very high opinion of a 
machine like that described by Mr. Jacob, and he beheTed he 
shonld have purchased it, bnt Tinfortunately, during the experiment, 
a piece of stone flew out and struck the man attending it on the 
head and killed him. Of conrse an accident like that threw a 
damper on the case. He thought the machine a very excellent 
one ; it reduced the cost considerably, as Mr. Jacob had stated, and 
in a district where spars could be got he was sure it would be a 
great saving to the borough. At the same time he considered that 
the machine was open to the objection he had stated, that it did 
not break the stones as uniformly as desirable. 

Mr. AsHMEAD (Bristol) said he had had one of those stone- 
breaking machines in use for many years, but his experience of it 
showed that the breaking of the stone was not aniform, and the 
stone was so mnch crushed that it did not stand any t^t of wear 
afterwards. So mnch had that been the case with the local lime- 
stone, that he had abandoned the machine altogether. 

The Pbssident said the question of machine stone-breaking 
verms hand labour was simply one of cost. In some places it was 
no doubt more economical k> use the machine, and in other places 
hand laboor was the more economical, according to the character of 
the stone. 

Mr. Sta^tdbenq (Qarston) said as he understood Mr, Jacob about 
one-fifth of the stones broken by his machine were not fit for 
macadam, and in places where stone cost 8s. or 9fl. a ton, the loss 
of one-fifth was a serious matter. As lar as his experience went, 
the machine-broken atones did sot wear Uke those broken by 
hand. 

Mr. Habfub (Merthyr Tydfil) said his board had been nego- 
tiating for the purchase of one of those machines jost at the com- 
mencement of the strike in South Wales, hut owing to the strike so 
many men had to be employed in breaking atones that the negotia- 
tion broke throagh. He beUeved that if the stone could be broken 
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at 2s. per cabic yard hy hand labour, it wotild be prefersble to 
breaki^ it by macldiiery. 

Mr. Jacob, in reply, said be believed tbe mann&ctarei had some 
means of preventing socb accidents as that referred to by Mr. 
Lemon by meana of a screen. As to the shapes in which the 
stone waa broken, the stone broken by machinery woold not be 
permanent under heayy traffic, but there were a great many country 
roads on which it wonld be very desirable. 

Votes of thanks were passed to Mr. Jacob and to Mr. Boyle for 
their papers. 
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BURSTING OF WATER-SUPPLY PIPES IN 
WINTER. 

By Mb. W. H. BAILEY, Salfoed. 

Eteby winter in Has coimtry there are many fatal accidents caused 
by the explosion of what axe known as circulating or bath boilers; 
th^ie is also a great amount of damage done to house property, and 
some domestic misery created by the bursting of water pipes, cansed 
by the water freezing in them. 

I have paid a little attention to these two subjects, which are 
scnnewhat of a kindred nature, and when I was honoured by a 
request from yoor Society to read a short paper on them, I gladly 
acceded to it, knowing the wide-spread influence of your Members, 
and feeling that some good would be done to sodety if I could only 
lay before you certcun facts as they appear to me. I feel very diffi- 
dent of my ability to do this, and hope you will bear with me if I 
appear tedious in describii^ things which may be &miliar to many 
of you, but without doing which I might render myself obscure to 
those unacquainted with them. 

There seems to be among many people an impression that 
domestic boilers often explode through a deficient water supply. 
I believe that is not the case, and I think it will be very difficult 
indeed to demonstrate that any accidents have occurred through 
this cause. A great number of boilers burst every year which ate 
unreported, because not attended with fatal results. Of those which 
have been reported during the past six or seven years, half appear 
to have exploded through stoppage of the circolating pipes by ice, 
and the remaining ha^ have been caused by the fixing of stop-taps 
in thpse pipes. 

Unfortunately, the great majority of boilers are of cast iron, of 
the very worst form for resistmg pressure. There are two slightly 
different modes of fixing these in this district, which I vnll endea- 
Tonr to describe. 

The ordinary and cheap way of fixing and supplying kitchen 
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boilers b iUnstiated by Fig, 1. The supply of cold watier is 
teceiTod ta a cistern at tbe top of the honse, and conducted by the 
" down pipe " into the bdler ; having pasaecl throagh this, and 
hsTing become hot, and therefore of Ices specific gravitj, it ascends 



what is called the " np pipe " to the hot-water cistern, from which 
it is drawn as required for iise. 

It will be seen that the pressure the boiler has to sustain when 
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filled with water depends npon the height of the supply dBtem 
above it ; 2 feet 3 incheB of water in colamQ b^Dg e^oal to a 
pressure of 1 lb: on the square inch, therefore 60 feet high will 
give a pressoie of 27 lb. per square inch on the boiler. As, how- 
ever, most boilers are only abont 30 feet or 40 feet below the 
cistern, we may consider that the average pressure at which they 
work will be abont 15 lb. on the square inch. 

In good boosee in this district (Manchester) copper cylinders are 
fixed in connection with the boiler, in order to give an abundant 
supply of hot water, and for preventing and rendering eiploaionB 
impossible ; that is, if we ara to believe what is told us by more 
than one respectable tradesman of this district. Bo mach has been 
said about copper cylinders preventing explosions by men whose busi- 
ness it is to know better, that I will refer to it a little later on. 

Fig. 2 represents the arrangement when the hot-water cylindet 
is used. It differs slightly from the plan I have already described, 
the hot-water cistern being dispensed with, and a large cylinder, 
generally of copper, being placed in the np pipe instead. A pipe 
is taken &om the top of this cylinder, called the air pipe, whidi is 
open to the atmosphere, and in which water ascends to the level of 
the cold water supply cistern. The great advantage in using these 
cylinders is obvious, as the constant circulatian which is always 
taking place causes the water when cool te descend into the boiler, 
and, when hot, up again into the cylinder, absorbing all the heat 
possible for the hdHen to give it, which is not the case in the 
simpler and less expenmve mode of fixing. Sometimes the hot 
water is drawn from the top of the cylinder, and sometimes from 
the air pipe. In both these systems of fixing it vrill be seen that 
the boilers are always full of water, and that, suf^sing the supply 
of water to cease, it would not be possible to drain them iky, 
causing the fire to make them red hot, and thus create danger. 
The source of danger and death is to be found in the direction to 
which I have alluded ; and if there is one thing at all that creates 
astonishment in my mind, it is the ^t that I stand here in this 
city of Manchester and state that it is unsafe to work a boiler 
under pressure which has not a safety-vEdve fitted to it. 

With the beet intentions many boilers have taps fitted in the up 
and down pipes, as shown on the model and drawing Fig. 1, so 
that if any accident occurs to the boiler it may be repaired or 
removed without fear of inundation. These taps have caused many 
fatal accidents in summer as well as in winter. If these teps are 
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by an; means closed when the boiler is at work, the water is sealed 
in the boiler, and nothing con prevent pressure accumulating onlees 
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the fire be put out. Only a few days Eigo I talked tlie matter over 
with an architect of no mean reputation in this district, who in- 
formed me that he wonld not think of permitting a good hoose to 
be fitted with a boiler which had not theee tape fixed. He had 
ordered aeTeral honsee to be fitted with taps under the copper 
cylindetB, as represented on Fig. 2, A A. I am glad to say he 
^tered his opinion when I explained to him the facihty which he 
tboe gave to ignorant or careless people for creating a magazme 
of destruction. A deBtmctive explosion was created in the house 
of Mr. Pease, of Darlington, by their means some short time since ; 
and on the 9th October last, at a newly-erected West End club 
in Iiondon, a serious explosion was caused by them. To quote 
Mr. Lavington E. Fletcher, chief engineer of the Manchester Steam 
Users' Association, who has kindly rendered me valuable assistance 
in giving me some facts in connection with these subjects, the boiler 
vras of the ordinary circulating class, connected to a cistern by two 
circulating pipes. Between the boiler and overhead cistern were 
two stop-taps ; the hand bole in the boiler had been leaking, and a 
mechanic having been sent for to make matters right, on examining 
the boiler be shut off the taps. He then left the job, taking the 
precaution, however, to write over the fireplace — " This fire must 
not be l^ted." Unfortunately, this warning was neglected. The 
fire was hghted at ten o'clock on the following morning ; and as 
the outlets were both closed, the boiler burst about two hours 
afterwards, when the front was blown oat, and the whole range 
shot forward into the kitchen. Fortanatdy, only one man was 
slightly injured, there being no one else in the kitchen at the time. 
The fixing of these stop-taps caused the death of a young woman 
in January of this year. This is known as the Eccles New Boad 
accident. Aa it occurred in my own neighbourhood, and in Seedlcy 
Ward, which I have the honour to represent in the Tovra Council 
of Salford, I took more than an ordinary interest in it I was the 
foreman of the jury convened to inquire into the cause of death. 
It appeared that the proprietor of Uie house, actuated by a proper 
desire to make his house safe &om inundation, consulted a plumber, 
who informed him that the beet way was to fix two Uips, one in the 
up pipe and one in the down pipe of the bath boiler. These were 
placed in the bath room, immediately under the cisterns, the boiler 
not having a copper cylinder. They were fixed where any mis- 
ehievooe lad coi^d have turned them at any time. A leakage 
daring the thaw of entirely different pipes caused the propnetor to 
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^turn theee taps off, and having done tbia he ordered the fira ont. 
A plumber was sent for, md told to make all right ; the leaking 
ppe was Boldeied, he reported all correct, bnt omitted to tnm the 
tape on again. The result was that an ezplomon took place which 
removed the ranges of the house and the one next door, making a 



bleach in the divisiou wall sufficiently large for anyone to walk 
through. The window was blown out, and the poor woman was 
blown half-way through it. No one was in the kitchen of the other 
house, or the consequences might have been more serious. The 
boiler (Fig. 3) which is on the table measures 12^ inchee long, 
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10 inches broad, and is 10^ inches high. The top and &ont were 
blown out in one piece ; the area of this gives 210 inches, which, 
if multiplied with the 250 lb. preasore requited to bntet a similst 
boiler, gives a total preesore of more than 25 tons. The new 
boiler (Fig. 4) on the table has been burst by me, by means of 
hydraulic pressure, by the little teat pump attached to it. 

I could give more . details of similar accidents cansed }yy these 
tajs, bnt I think it scarcely reqnisite to occnpy your time with 
them, having, I hope, proved bow dangerous the practice is. 



I vill now proceed to those accidents caused through the stoppage 
of the circulation by the freezing of the water in the ap and down 
pipes. These accidents appear to occur chiefly when honses are 
entered apon by the t«nants in the winter time, everyihing being 
cold, the water in the pipes being frozen. A fire is put under the 
boiler by the new tenant, and an expIoEdon takes jJace. In T^ 
severe weather pipes hare been known to accumulate ice in one 
night, those boUers 6xed without copper cylinders being moet 
dangerous. Not &r &om the scene of the Eccles New Boad 
accident, about two years ago, a Mrs. Cowie was killed by an 
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ezploaioii imm this caase. The water in the boiler had longer time 
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than naaal to cool on the Satur- 
day night, and Mrs. Cowie having 
got np late on the Sunday morn- 
ing, after the fire had been lighted 
a short time, the boiler burst, and 
she was blown across the kitchen 
and down the cellar steps and 
killed. Another accident from 
a similar cause occurred near 
Brunswick Street, Mancbeeter, 
in January this year, which 
nearly killed a young woman, 
and I believe now she lies on 
a sick bed through the effects. 
At the same date the copper 
cylinder bottom (Fig, 6) which 
is on the table was blown out 
in a house in Pendleton ; there 
was no one in the kitchen at the 
time, or they might have been 
scalded to death. There was 
another accident to a copper 
cylinder at Gilda Brook, near 
Eccles ; and in the same week 
the boiler that was fised to re- 
place the one that killed Mrs. 
Oowie, burst with an accumula- 
tion of ice, the house bemg 
empty. One occurred at Glas- 
gow on the 25th of December, 
which seriously injured a man ; 
one at Burnley ; one at Chorley, 
which killed a little girl, on the 
23rd of December. In this case 
I the tenant had only just entered, 
and a fire having been put under 
the boiler, it burst, with the 
sad re.inlt I have named. On 
December 28th an explosion of 
a drculating boiler took place at Fulwood Workhtuae, near Preston, 
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which killed one man and injured two others. December 30th one 
at Bradford, one at Delph December Sth, one at AfihtoD-on>MerBey 
on the 7th December, one at Eolton on the same day, and one at 
Hyde abont the same time. There are a great many of these acci- 
dent unreported, because onattended with death. I have fonnd 
that in the neigbbonrhood of Seedley, where the woman was lulled 
in January, that no less than five horsts took place abont the same 

Having endeavonred to show the two chief caoses of these ex- 
plosions, the natural qnestion is what is the remedy ? what will 
prevent this destruction of life and property ? I have no hesitation 
in saying that if safety ralres had been fixed that every one of the 
accidents would have been prevented. And as the ordinary lever 
safety valve would possibly become inoperative in course of time, a 
little pendulous safety valve of the Cowbum type (Fig, 7) has been 






1, as not likely to get oat of order, 1^ Mr. Fletcher, of 
the Steam TTsers' AsaociaMon. If safety valves were fixed on the 
boiler, I think there is no great objection to the use of taps in the 
circulating pipes, as they are undoubtedly nsefol in case of aocidsnt. 
Weak platffl of white metal (Fig. 8, D) have been recommended 
instead of safety valves, which would burst at a low pressure. I 
have made extensive experiments on these plates, and have bnrst a 
great nomber by actual steam pressure ; bnt I fonnd that I never 
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could get two aiike ont of the same mistme of metal. There are 
also many other objections to them which I will sot occnp; your 
time with. 



1 J 



f 



A word about copper cylinders for preventing exploeious. Cir- 
culars have been issued by ux>nmoiiger8 in which it is distinctly 
stated that theee things render an explosion impossible. This 
delusion, which has snch a firm hold in the minds of many 
people, demands some attention. A copper cylinder fixed to a 
boiler makes it safer from those explosions which are caused by ice 
in the pipes. It is jost possible that the death of Mrs. Cowie, 
which was caused by the water freezing in one night, wonld have 
been prevented by one, as the hot water in the cylinder makes it a 
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storage of heat, which resists the attacks of cold for a longer time 
than a small pipeful will do when fixed as Fig. 1. A copper 
cylinder only delays the danger a few hours at most in severe 
winters, and its utility ends at that for preventing explosions. 
The bottom of the cylinder on the fable was blown out tkrongh 
one night's &ost ; and anyone having a cylinder who wishes to 
have an explosion in winter can have a hot bath late at night when 
the servants have gone to bed, he then can empty all the hot water 
ont, which will be replaced with cold, and by this simple means 
reduce the power of its resistance to the effects of cold and thus 
cause great danger. A cotton broker of LivOTpool bought a email 
house at Southport, and went into it in the winter time. He was 
a widower, and required only one servant He hired one at South- 
port. After putting her in his new house he went to his business 
in Liverpool. On his return he found part of the boiler in his little 
back garden, and part of the gable end of the bouse blown out. 
He ii^ormed me that the girl was not injured, being in another 
pE^ of the house at the time. A copper cylinder would not have 
prevented this accident; a safety valve, at a cost of 8s. or lOa., 
would have done so. 

I think that owners of house property would do well to have stop- 
taps fixed in the bottoms of bath boilers (Fig. 8, G), to enable the 
water to run out when the houses are not t^ianted. I have been 
informed of several that have been cracked by the accumulation of 
ice inside the boiler this last winter in empty houses. The one 
(Fig. 5) on the table is one taken ont of a house in West High 
Street, Pendleton ; three others were cracked in the same street. 
When tenants leave in the winter time it is therefore desirable to 
empty the water ont to prevent this loss. 

I hope I have made the subject as plain and as simple as it 
really is; I hope I have shown to you that this destruction of 
human life and property is not surrounded or obscured by things 
which are dif&cnlt to understand; that it does not requiraprofonnd 
scientific skill to prevent it; that we have it in our power to stop a 
great amount of mischief without evoking the aid of anything but 
the moet ordinary means. 

I am not here as the advocate of any new system of patented 
mysterious pipes, but simply to say that a safety valve in every case 
mentioned would have prevented accidents. If this be true, what 
is the duty of the municipal authorities P It seems to me to be 
very clear and straight before them. 

H 2 
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Action of some sort is impeTatively needed, eitlier b; the imperial 
or mnnieipal anttoritiee, in order that th^e things ma; be fixed in 
a safe and proper manner. 

Closely allied to the snl^t we have been conEodering is the 
bnrstiug of 'water-sapply pipes in &oety weather throngh the ex- 
pansioB of ioe. 

My paper has already exceeded the time allotted, and I will 
shortiy endeavour to describe a little plan which ia not patented, 
and which I think may be used with some benefit. The social 
jniaery, without mentioning the damage to propaty, which takea 
{dace every winter &om this cause is great, and needs no comment. 
Yarions remedies have been snggested, hnt I have not been able to 
find that any have been successfnl Elastic diaphr^ms, rubber 
balls (Fig. 8, F), and many ways of creating more spaoe in the pipes 
to allow the ice to expand, have been suggested, but without effect. 
Strong pipes will burst when water becomes ice. Hydraulic 
cylinders tiiat will bear a pressure of five tons on the square inch 
have been cracked in Manchester warehouses by the water freezing 
in them. If this be so, it will be apparent that stronger pipes than 
those at present used will not prevent the evil ; therefore if we 
cannot get pipes of a material that will bear the pre^nre of ice, l^e 
next beet thing is to prevent the ice accnmulatiug. 

This may, in amie cases, be done by covering the pipes with felt 
and fixing them on inside walls. As, however, most water-supply 
pipes are fixed on the inside of outer walls, and therefore very easy 
to become bozen up, it has occurred to me that if a httle cylinder 
and gas jet be used, as illustrated at Fig. 8, A, it might keep the 
water irarmer than freezing point, at a very small expenditure for 
gas. The cylinder may be about 6 incb^ long and 3 inches in 
diameter, and might be fixed in the collar at a point where the 
water enters the house, being connected by a small tube B and C, 
at each end to the water-supply pipe of the house. Under this 
cylinder, during frosty weather, a very small jet of gas might he 
constantly kept burning, which would cause the miter to ascend, 
and thus promote a slow circulation. If, however, a separate pipe, 
quarter-inch bore, were fo be connected to the top of the cylinder, 
and then taken and connected to the highest and coldest part of the 
wator main, it would be made more effective, as the circulation of 
warm water would be then complete. 
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The Fkksideht said Mr. Bailey's paper contained many ralttable 
&ct8, and if aa3rthing conld be done to prerent those accidents it 
'would be exceedingly desirable. 

Mr. Lhmoh (Vice-President) asked if, instead of baring an ordi- 
nary tap which any servant could turn, a square bead-tap was used, 
would not the objections referred to be to some extent lemored ? 

Mr. Bailey repHed that unfortunately most of the ac^ndents, as 
&r as be bad any informatiou, had originated -nith the workmen. 

A vote of thanks was passed to Mr. Bailey for his paper. 
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ON THE INCREASED DEATH-RATE IN TOWNS 

AND SOME OP ITS CAUSES. 

Bt E. B. ELLICE-OLARK, AsBoa Imot. C.E., Town Sobtbyob, 

B&HSOATE. 

At a recent confetence on saiiitary matters Dr. B. Forster read a 
papet on the comparatire mortality of large towns, and compiled 
a table of mortal!^ for eight diBtricts. Tliis meet valuable doca- 
ment Tma added to the proceedings of this Association, and to my 
mind is a startling one. By a reference to it it irill be seen that 
ont of seven of our large towns, from 1850 to 1870 the death-rate 
from all causes has increased in every town bat one, Bristol, where 
it remains the same. Now when we come to consider that in each 
of these towns, except Manchester, there has been introduced a 
system of water-carriage drainage, it is bnt natntal that the general 
public should draw the inference that the Sanitary Engineer, so far 
as he has gone, has failed in his mission. By a reference to the 
returns of the Kegistrar-General, I find Dr. Forster's figures con- 
firmed ; and going back another decade, we find that the death- 
rate of London between 1841 and 1S51 was 24-4, being the same 
as it was between 1861 and 1871. 8o that the sanitary precautions 
adopted in the metropolis, so &r as life-saying is concerned, have 
been a failure. Kor is this the case in London only ; in Liverpool 
the death-rate has gone from 36 to 39, in Leeds from 27 to 29, 
in Birmingham from 26 to 27 ; and upon a farther examination 
of the B^istrar-General's returns, it will be fonnd that in nearly 
all our large towns the death-rate from 1841 to 1870 has increased. 
In the eleven divisions of England, as the death-rate has remained 
stationary at 22, we have forced on us that, notwithstanding the 
millions of money we have expended on drainage and water supply, 
we have throughout the country been unable to reduce it. 

The opponents of dnunage have not been slow to notice these 
facts, and point to these ominous figures as an indication that it 
would have been better if towns had neglected to adopt the water- 
carriage system ; but I cannot agree vrith them. To those who 
carefnlly watch puUic opinion, it will have been apparent for some 
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time that there has been rapidly growing np a strong prejudice 
agunst water carriage, especially in the north of England ; but to 
my mind water carriage has but in few instances had a feir chance. 
I fear at the commencement of the sanitary crnsade, for the purpose 
of gaining public preasnre, fiir too much was promised ; that those 
who commenced sanitary work had no idea of the Augean stable 
they were attempting to clean. A modeni writ^,* speaking of 
what sanitarians call preventible diseases, says: " Instead of hold- 
ing out &llacious hopes that neret will be, never can be, realized, 
and instead of attempting to throw the blame on others, it woold 
seem to be better, sounder polity, frankly to avow the &ct that 
these general pestilences are due to the operation of natural causes, 
and that they are regulated by natural laws orer which man has 
no control." When we have a pubhc statement of this kind, and 
an increased death-rate in our towns, I think it ia time for us to 
inquire into the causes, and ask how it is that sanitary works have 
generally failed to effect a diminution in the rate of mortaUty. I 
attribute this, not to the water-carriage system, but to the details 
in connection with its application, and other causes. 
J. To the indoors water-closet ; 

2. Imperfect sewers, inclading want of ventilation ; 

3. The modem dust-bin ; 

4. The general want of sanitary knowledge, both of offimls and 
the public ; 

5. The house connections. 

The modern indoor water-closet has taken the place of the old- 
fiishioned garden privy, which, as a rule, was built as lar from the 
house as possible. Now, no house is considered perfect without a 
number of water-closets, many of them adjoining and fomting part 
of the bedroom in the larger houses ; while, in the smaller claas of 
dwellings, it appears usual to think of everything dse but this 
necessity ; consequently we find it under stairs, between walls and 
chimney jambs, under street pavements ; in feet, everywhere except 
where it should be, all placing reliance on the false security of 
\ratet traps. 

By the returns submitted to you last year, we found that there 
vete only a dozen towns sewered where anything like adequate 
provision was made for the ventilation of the sewers. In most of 
the towns where drainage was executed prior to 1870, no syphon 
pipes to the main c(mnections were used ; consequently the small 

• J. Parkin, M.D. 
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quantity of water in that modem abomination, the lead X>-trap, was 
soon charged with gas, and the higher temperature of the lionse 
soon made the down-pipe a diatrihntor of Bewer gas into the honses ; 
too often right nnder the noses of the aleepets. The old cesspool, 
with all its &nlts, was better than this modem indoors closet. 
When placed some distance &om the house, the gases generated 
were constantly dilated, being always in the open, and were thus 
rendered comparatively harmless. 

Now we hare advanced so Ikr in sanitary science aa to construct 
a fannel directly &om a sewer, too often cbai^;ed at high pressnie 
with most poisonous vapours, into our very bedrooms, ^e con- 
sequence is that the whole sj^item of sewering is at once condemned 
as being wrong and dangerous. The remedy of this evil is — do 
away entirely with the indoor water-closet. It is, however, neces- 
sary for old and weak people that a waterK^oeet should be in close 
contiguity to the house. This may be effected by bnUding the 
closet two feet from the house, and having an open iron-gratiug 
floor as the only communication between the premises. Through 
an opening of this sort there will be at all times a current of air by^ 
which the gases will be carried off. In all modem houses having 
indoor water-closets, I would strcmgly advise their immediate 
disuse; where, however, this cannot be efiected, let there he an 
aperture such as I have described, and not less than one foot, cut 
between the house and the closet, for the admission of external air, 
so arranged that it cannot be stopped at the will of the user. Of 
the closets in the centre of houses without external ventilaticoi, not 
one should be allowed to remain, for I lay it down as a law that 
no house so mtuated can be healthy, and I consider it an imperative 
duty of the Legislature to stay their use. 

Of the many miles of imperfect sewers in Ei^land, m the pre- 
sence of the representatives of those places, it befits me to speak 
with caution ; but I fear that in a large number of tovms, eepeinally 
the smaller ones, the sewetB are far from perfect. An eminent 
Engineer told me that a main sewer in his tovra fell 4 feet the 
wrong way ; a few months ago ; a paragraph in the Bitter 
informed ns that in a 12-inch main sewer in a south of Enghind 
watering place there were 9 inches of deposit. Mr. Stevenson, 
of Cambridge, has recently reported to his Board that many of the 
main sewers in that town are choked; in some of the London 
districts it is a well-knovm &ct that the old sew^n are constantly 
^ting up. I myself have taken up numerous portions of sewers 
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with mdinatioiiB the nrong way. Mr. Beacon, of Liverpool, in 
1873, drew up a long report on the defective construction of the 
sewera of that town, bat says they were rapidly improving them ; 
and I fear many towns have most defective sewers, but are not 
following the example of Liverpool in putting them in order. This 
is a large matter, and one that cannot be altered withoat much 
expense. The officers having charge of sewers should not fail to 
make themselves acc|uainted, by personal inspection, with the state 
of such sewers, and report on ihem at once. These alterations may 
be made gradually, without too much burdening the ratepayers. 
For the defective sewers constructed in towns since 1848, 1 Uame 
the CTovemments. It vras clearly their duty to see that the money 
borrowed by towns for the construction of these works was pro- 
perly laid out ; and properly qualified Engineering inspectors, 
appointed by the local bodies, but approv^ of by the Local 
Government Board, ought to have been selected; this should be 
made compulsory. In many towns neither Surveyor nor Engineer 
has been appointed to carry out these works ; the consequence is, 
that the sewers are, and will remain, sewers of deposit — to bring 
odium on the water-carriage system. 

The third cause of disease, the dust-bin, is another abomination 
that should be swept away. Under the old system it waa the 
custom to throw everything into the garden privy, now it is the 
feshion to have a bin filled with decaying vegetation, at a dis- 
tance termed " handy for the servants " — in towns, frequently in 
areas, back kitchens, often in the kitchen itself. Many medical 
men and Sanitary Engineers have loudly declaimed against this 
nuisance. We all know what a difficult question it is with our 
Boards. In London it is the most trying that local boards have to 
deal with. The contents of dust-bins are frequently left for weeks 
together without removal. From the returns of the Committee of 
the British Association in 1873, it was found that a majority of 
towns made no provision whatever to take away the house refuse, 
throwing the onus of removal on the occupier. The consequences 
are well known to us — that it is removed only when the stink ia so 
bad that the occupier can stand it no longer. A deposit for dust 
became necessary when the privy was done away with. Experience 
has taught ns that the dnst-bin is as dangerous, and frequently 
more so, than the privy itself. I would urge upon every Surveyor 
the absolute necessty of inquiry into this evil, for he wiU find I 
have not overstated it, and if be can get his ^f»IA to do its duty. 
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he will sweep away aU dust-bine, and replace them by paila to be 
emptied each morning, a practice which, in some cities, has been 
fonud to be even less espensive than the bin B;^tem which is pro- 
ductive of a large amount of preventable disease. 

The fourth cause, the general want of sanitary knowledge, is 
unfortanately not only the case with the public at large, but with 
a number of those who are entrusted with the carrying out of the 
Sanitary Acts. We had last year a painfol expositioQ of this from 
our Secretary, who pointed oat this evil with great clearness. The 
appointment of these officials, who have had no previous training 
whatever, must bring discredit on us all, for if those in power 
are not c<^nizaut of the cardinal pointo of sanitary science, how 
can we expect the people at large to improve under their tui- 
tion, for I take it that all sanitary ofGcers are teachers of puhlio 
health. 

The wajit of knowledge on the commonest laws of healthy homes 
that is apparent is deplorable ; and this is the more important, 
for we must not forget that the modern Sanitary Kngineer has 
substituted a complicated system for the removal of excreta in 
the place of a primitive one ; and that the success of modem 
sanitetion largely depends on the individual. These who have 
had practical experience of wate^clo^ets in poor neighbourhoods 
will bear me out when I say that it would have been difBcnlt to 
devise a more complicated or unsuitable receptacle for the poor 
than the modem water-closet, for they are a constant and fertile 
source of epidemic disease in close, pent-up ueighbonrhoods, for 
want of a Httie knowledge on the part of the users. The question 
is a difiBcult one with the very poor ; but I venture te hope that 
one of the first things the new School Boards will have taught, 
will be the grand principle of cleanliness; a few simple lessons 
could readily be drawn up, and should be committed to memory 
as hymns are in national schools, at an early age, for I am con- 
vinced without the aid of the people themselves all the sanitary 
precautions in existence will be utterly useless ; if we can but 
instil into the mind of the working man that his health is his 
capital, and that it can only be retained by performing a few plain 
duties, we shall have accomplished much to help the sanitary 
authorities. 

The fifth cause of a high death-rate is that of the private con- 
nections with the sewers. I know nothing that has contributed 
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BO mutib to preventabld disease in sewered towns — in very many 
places where the miuu sewers have been excellently constracted by 
enuuent engineers, these connectionB have been left to be made 
as the local anthority might thiok fit; in some towns I am 
acquainted with, the main sewers have been laid for twenty years, 
and only ten per cent, of the honsee are now connected, and yet 
they are included in the generic term of sewered towns; in a 
majority of towns these connectionB are left to the private owners, 
many of whom think more of their cost than their efficiency, so that 
the drains are ill-laid with bad materials. In London it is a 
notorious fact, especially in the larger houses, that the drains are 
in a dreadfal condition when examined by competent persons. In 
my own town, previous to 1872, the private connections were 
generally executed by bricklayers without any professional super- 
vision whatever, and, as a shilling was an object to many of the 
men employed, too freqcently the drains were without any traps, 
and left with gaping joints under the floor boards. I consider 
the cnlminating point of drainage to be the honse drains. K these 
are not most carefully planned and carried out, the most perfect 
system of main sewerage in the world must break down. I am 
Btrongly of opinion that all works of drainage, whether indoors 
or oat, should be executed by the sanitary authority, and charged 
for before the works commence, a^ under the Metropolis Local 
Management Act it ia the only efficient way of executing them, 
withont which, cunning builders will be sure to defeat the object 
of the Bit"i t*iHftn. 

In conclusion, I would urge all our pubUc boards to ose their 
influence to do away with the indoors water-closet ; 

To have a thorough examinati<m of their sewers, and ventilate 
them; 

To eradicate Ihe dust-bin, and subetitnte the daUy-pail system ; 

To call the attention of the School Boards to the question of 
teaching &e elements of public and private sanitation ; 

To endeavour to ascertein that their officials are competent men, 
Mid if not, to ohtein them at once ; 

To obtain legislative powers, so that all works of drainage, 
indoors and out, be constructed by the sanitary authorities. 

Should this be accomplished, we shall have progressed so &r as 
to remove some of the causes of a high and increasing rate of 
mortality in large towns. 
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ARTIZANS' AND LABOURERS' DWELLINGS. 
Bt E. VAWSEE, M. Inbt. C.E., Bobotoh EHamsBB, 

WABRraOTON. 

OoB rules provide that papers submitted for consideration shall 
have a praoticsl bearing, and be vritten rather to explain results 
actually attained, than to air the opinions of the writer ; but as the 
snbject I propose to discnsa is of primary importance, I ventnie to 
lay before you some reflections, not altogether because they are 
based on saocessful experiment, but because, so &r as can be seen, 
they preeent the only possible solution of a great social difficulty. 

The attention of local authorities is now largely directed to^rda 
improvements inrolring immense clearances of property, and few 
will question the wisdom of this policy ; bnt one cannot &il to 
obaerre that where crowded rookeries and back slums are suddenly 
improved out of existence, a most vicious system of overcrowding 
has been initiated, which requires a powerful and intelligent remedy. 

As a partial preventive to the continued destruction of houses, 
Parliament now insists that railway companies closing houses for 
their own bene&t, shall erect a corresponding number of houses 
elsewhere. I would suggest that this regulation should be ex- 
tended to all trading conmiunities, and to the destruction of 
property for municipal and every other improvement. 

Borne provision of this kind is necessary even in favour of the 
skilled artizan, who as a general rule is well able to take care of 
himself ; but those whom misfortune has made poorer than the rest 
urgently require a helping hand, to preserve their identity with 
humanity. The evil results of overcrowding are not confined to 
those who are unfortunate enough to be poor, bnt are shared bj all 
alike, and all have a direct and personal interest in preventing it, 
our chances of prolonged life increasing exactly in proportion with 
the success of our efforts to improve the condition of our poorer 
neighbours. 

I venture to hazard the opinion that they who live in filthy 
courts and cellars would not be found there if better accommoda- 
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tion were provided at a price within their meaDs ; and I anbiuit 
(hat the local anthority which pennita oYercrowding when it has 
the power to prevent it, faila in one of its first duties to ite con- 
stituents. Something is being done by individual efforts, but 
private enterprise is insufficient at the present crisis, and the 
authority onght to be required to do something. The character of 
a man very much depends on the associations of every day life ; 
and the ii^uence that most promotes a feeling of reverence for 
home does most to emancipate a man from the attractive degrada- 
tion of the liquor vault 

The Artizans' Dwellings Act, 1868, gives the authority power 
to put into habitable condition, at the expense of the owner, tene- 
ments not fit for habitation ; it also provides for extending the 
repayment of costs over a series of years, and making the ontlay a 
first charge on the property, thus removing a difficulty often felt 
by those who have only a limited ownership, and who are otherwise 
desirous to do what is right. The Labooring Classes' Iiodging 
Honses Act empowers the authority to erect labourers' houses, and 
for this purpose to borrow money on the security of the ratra, and 
to appropriate for the purposes of the Act any land over which the 
authority has control ; neither of these useful Acts has been very 
extensively adopted. The officer of health is directed to pnt the 
machinery of the Artizans' Dwellings Act in motion, and it after- 
wards becomes the duty of the surveyor to advise on matters of 
construction. I am sure no surveyor can fairly be charged with 
making the Act inoperative. 

I have long entertained the idea that when private enterprise 
fails to provide sufficient honses for the working classes, it becomes 
the duty of a sanitary authority to do so. Gaols are provided for 
crimintds and workhouses for the helpless, but the class from whom 
these institutions are recruited are uncared for and ignored until 
they become too helpless to be anything but a burden to society, or 
too depraved to earn an honest living. I venture to assert it is as 
much the duty of society to contribute towards keeping the poor in 
a state of honest independence, by providing healthy homes for a 
reasonable rent, as by erecting workhouses and gaols ; and as much 
a duty to aid them while living as to provide cemeteri^ for them 
afterwards. 

Under ordinary circumstances it would not be difficult for private 
enterprise to keep pace with the demand for labourers' dwellings, 
but the immediate and preying want is a substitute for those 
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already removed to m^e way for modem improTementa ; and these, 
I enbinit, sanitary anthoritieB shonld provide. This will ent^l no 
bnrdeii on the rates ; for it is clear, aa money can be borrowed at low 
rates of interest, the rents will an£Bce to pay the intereet, and in a 
few years to redeem the borrowed capilkl. In some few places 
honses have been btiilt under the provisions of the Laboniing 
Glasses' Lodging Hooaee Act with satisfactory reenlts. It was 
announced at t^ Birmingham Conference, that althotigh excep- 
tionally heavy expense had been incurred in establishing the 
system in LiTerpooI, the inter^ paid as rent amonnbi to nearly 
5 per cent, on the original cost. 

The Acts of Parliament regulating the erection of new houses 
give but little hope of improvement in the immediate fatnre. 
Attenuated houses mn together by jerry bnild^B are now the- order 
of the day ; scamped work in every direction, outside walls through 
which an ordinary wind drives a passing shower; party walls 
which will not prevent tenants in one house hearii^ everything 
that transpires in the next ; nntrapped drains, commanicating 
direct with the house ; double-hung windows that will neither shut 
nor open, are by no means exceptional pecnliaritiee of modem con* 
struction ; and until a Building Act is passed making it compulsory 
to erect houses consistent with the necessitieB of the age, and the 
surveyor is armed with powers to enforce it, these anomalies will 
continue. 

The Bnilding bye-laws under the Local Government Acte have 
been found sadly deficient in practice, as was shown by the paper 
read at Birmingham by Mr. . Lemon, Yice-Freeident, and the 
discussion which followed ; only very little power is given to the 
surveyor, and his efifbrta are not un&equently rendered abortive by 
the local authority. Outside walls when bnilt of porous mate- 
rials should always have an air space or cavity in the centre, and 
a little above the ground a damp-proof course, to prevent mobture 
rismg. If precautions such as th^ were more generally observed, 
houses would be more comfortable to live in, more healthy, and not 
much more costly. 

In speaking of the construction of houses, especially cheap 
houses, I would suggest that cement concrete has hardly had a &ir 
trial ; authoritiee differ as to its advantages, one saying that it is 
impervious to moisture, others maintaining the contrary ; my own 
experience is &vourable to its use, and generally ita cost, as compared 
with bricks, will commend it where gravel can be easily procured. 
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All well-to-do artizans can now afford to live in houses with 
ihiee hedrooms, taiA pay a liberal rent ; bnt there is a class to 
whom I have already referred, who perhaps do not require quite so 
mnch accommodation, and who cerbunly are not in a position to 
pay for ii The Urge snm devoted by Mr. Peabody was evidently 
intended for this class, bnt it ia rather doubtful if they have reaped 
any great advantage from it ; the Peabody honsee appear to be , 
designed on a scale much too large, and with rents proportionately 
high ; so far from the poorer class residing in them, it is said some 
of the tenants are well able to afford houses elsewhere, and al- 
though not entitled to consideration cfn grounds of poverty, prefer 
to live there because they get better accommodation at a cheaper 
rate than ia possible under a private landlord. Ko evidence could 
be more instructive on this head than that lately contributed by 
the professional newspapers, &om which it appears that the total 
cost per house of the 954 dwellings erected by the Peabody fund 
amounted to 3132. each ; while those erected by the Industrial 
Dwelliags Company cost at the rate of 137?. each ; the result 
being that tbe Peabody fond reahzes 2 per cent, on the capital 
expended, while the investment of the Company yields 5 per cent. 
When we remember that the very liberal bequest of Mr. Peabody 
was designed specially to benefit the very poor, we are forcibly 
convinced that either the trnsteee of that ftmd, or their professional 
advisers, have neglected to act in accordance with the spirit and 
scope of Mr. Peabody's will, or that the Company contains men far 
better quaUffed to appreciate and provide for the wanta of the 
labouring classes. 

A paper on this subject would be incomplete without a passing 
reference to those associations established for assisting working men 
to become their own landlords, by payment of a small weekly 
addition to the rent. Where this is done we shall Bud the occupier 
takes more pride in his house, and his vacant moments, which 
might otherwise hang heavily on his hand, are eagerly devoted to 
the improvement and adornment of his property; he has, i 
something to &11 back upon in case of illness or misfortune. 
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DISCUSSION. 

The Pbesidbnt said, Mr. Vawser nsed one expression in his paper 
which he thought the Association woold aek him to alter. He spoke 
of " onr friend the jerry btulder." The jerry buildra- yraa certc^ly 
no friend of Ma (the President's). 

Mr. Vawbbb: It was merely a figure of speech. 

The Hon. Seobetajiy (Mr. C Jones) said he conld not help 
complimenting Mr. Ellice-Olark on the very careful paper he had 
brought before them. He said it without any feeling in respect of 
any other paper, but he regarded it as most practical and interest- 
ing. There were, however, one or two points that he objected to. 
As to Government protection, that was all very well, and it might 
be wanted ; but having Government Gommissibners coming down 
to inspect waterworks, look into the sewers, and so on would be 
taking a step in the wrong direction. He thoroughly agreed with 
Mr. Sliice-GIark in regard to the dust-bins. If there was <me point 
to which the attention of Surveyors shoald be called above all 
others, it was the dust-bin. He looked upon it as the very focus 
of three-fonrths of the disease that we had. As- Mr, Clark had re- 
presented, it was pat in a most improper place. It was the nearest 
possible place to which the housemaid or cook might consign all 
manner of materials, and he believed that the diseases of children 
more irequently arose from coming in contact with the deleterious 
gases that spmng from the decomposition of vegetable matter in 
the dust-bin than from any other cause. He should most thoroughly 
advocate the pail system in its place, however much he might object 
to it as &r as the previous day's discussion was concerned. He 
thought if the Association took the question up and bronght a little 
pressure to bear on the authorities, they would do a very great 
thing in getting rid of the modam dust-bin and substituting for it 
the pail, to be removed every day or every third day. It would be 
a great benefit to the country at large. 

Mr. Amgell (Past-President) joined in complunenting Mr. Ellice- 
Olark on the excellent paper he had read. On most of the points 
touched upon he agreed with Mr, EUice-Clark,- On one point especially 
be agreed with him, namely, that the construction of house drains, 
both inside and out, should not only be under proper supervision, bnt 
should be executed by the authorities themselves. The efficiency 
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of the house dnuns waa the one point on which ahnoet everythiiig 
in house sanitation tamed. The " jerry bnilders " referred to hy 
Mr. Yawser constructed drains in a most incompetent manner, the 
work waa left to the most incompetent men, and it was impossihle 
withoat a large staff to superintend such matters properly. He also 
agreed with Mr. EUice-Clark with regard to the dost-bin tmisftnce. 
They all knew the troable of getting the dost-bin emptied. Some- 
times the eontntctor was three or font weelcs, and sometimes longer, 
without calling, and daring that time the most unhealthy aocumu- 
latioQS were going on. As a matter of conTeuience he did not agree 
with Mr. Ellioe-Glaik in placing all cloeeta away &om the house. 
The water-closet close to or in the house was now so much & matter 
of convenience that the public would not CMisent to its removal ; if 
the closet was attached to an external wall and well ventilated, any- 
thing oSenBive ot dangerous from it would be reduced to a minimum. 
He wished to refer to one matter in Mi. Yawser's paper, namely, 
concrete buildings. He had some experience in concrete buildings. 
There were several so-called concrete cottages in his district. The 
builder called them concrete, but he (Mr. Asgell) called them mud 
huts. If the material used was really concrete, it would make a 
very good building ; but concrete was nsed for economy, and m nine 
cases out of ten the concrete was very badly made, the cement was 
bad, the mixing or proportions were bad, and he had known several 
cases in which houses had fallen. Concrete building required great 
Bupervision, and no Local Board officer could devote sufficient time 
to such supervision. 

Mi. Mokson (Acten) thought Mr. Ellice-Glaik launched out 
rather too decidedly in hia opinion sometimes. He (Mi. Monson) 
learned for the first time that small tewns were imperfectly sewered. 
With regard te the dust-Hns, the removal of the stuff &om the 
London dust- bins must be frequent, and if it was otherwise it must 
be owing to the neglect of the coutracter. With regard to the 
Cambridge sewers, everybody knew that Cambridge vras in a flat 
district, and in such a case sewers were often choked for vrant of 
cleaning out. As to sewer ventilation, he did not think that would 
cany them over all tiieii difficulties. Sewer ventilation had done a 
great deal, but he thought a great deal of the offensiveness of 
sewers arose from obstruction. If sewers were kept free there 
would not be half so much trouble with them. 

Ml. Lbuon (Yice-Pieeident) said he would go in for the entire 
removal of dost-bins, as he looked on them as a souice of disease. A 
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good dnst-bin might, no doubt, be bad on VEuions scientific principles. 
They could have & separate place fot the refuse, and screen the 
asbes, and so on ; but people did not want dust-bins, they wanted 
something that would shnt, something with a lid on. He thought 
it was most desirable that there ehonld be in every house a box or 
tub with a cover, so that the bonse refuse could be easily removed. 
As regarded the indoor water-closets, he objected to them, but he 
could not agree with Mr. Elliee-Olark that tiiere was any chance of 
having them removed. By all means the water-closets should be 
placed near the estemal walls, and never in the centre of the build- 
ing. Another thing desirable was that there should be an open 
lobby, with a free ventilation or draught, between the water-closet 
and the house. As to the sewer deposit, every sewer should have 
s constant flow, and if the sewers had a consttuit flow there would 
be DO deposit. Another cause of deposit in sewers was letting the 
rain &11 into them. The rain water swept in a lot of matter from 
the guUeys, which caused a great amount of deposit in the sewers, 
and that of course prevented the other matter tbat passed into 
them from being washed away. In his own borough (Southamp- 
ton) he separated the rainfeU as much as possible from the sewage, 
and the sewers that used to be said to have s large amount of 
deposit in them were now perfectly free. He quite agreed with 
Mr. EUice-Clark tbat the connection of the house drains with the 
main sewers should be under soma supervision. In his borough, 
whenever a connection was to be made between a house drain and 
a midii sewer, they made the builder a present of the junction, and 
the e&ct of that was that no builder sought to evade the notice 
which he was required to give, and the connection was then made 
under proper supervision, li further inspection of private drains 
was required — and it was a most important question in connection 
with the water-carriage system — tbere should be a larger stafij and 
the local authorities must put their hands in their pockets. He 
vras much obliged to Mr. Vavraer for his interesting paper, and he 
agreed with him that the present Bill before Parliament was very 
defective, and not much was to be expected from it. He would go 
in very strongly for a Building Act for the whole kingdom. There 
was a great difficulty, on account of vested interests, in getting 
proper bye-laws passed. In his borough they had some good bye- 
laws, including everything Mr. Vawaer recommended, and if he had 
a proper staff he could have them carried out strictly, but he had 
not a proper staff. Another matter he wished to press on those who 
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carried out the bye-laws in boroughs, was that in his borongh the 
Town Clerk, whenever a question concerning them arose, told the 
Committee that the bye-laws had been passed by the Secretary of 
State, and they had no option bat to carry them ont. The result 
was that the Committee did not yield to any pressure that might 
be put on theui from outside. That would be a very useful hint 
for Sir Joseph Heron, who, he regretted to say, was not then 



Mr. Peitceiabd (Vice-President) agreed with Mr. Eilice-Clark as 
far as regarded the removal of water-closets from the interior of 
houses, which might possibly become a nuisance firom the want of 
proper ventilation of the sewers and branch drains, and he a\ety 
agreed with the Past President (Mr. Angell) that they should not 
indiscriminat^y take out every closet, which, to a certain extent, 
must be looked upon in those sanitary days as a liizni7. The 
closets should not be removed ontside the houses except in such 
special cases in which it was deemed necessary to do so. With 
proper ventilation of the main and branch sewers, and other easy 
precautions, there was not that necessity for the removal of closets 
from the interior of honses that there would otherwise be. He 
agreed that the deposit in sewers caused a greater necessity for 
ventilation. He foond by bis experience that the deposit was 
caused by not having a duplicate system of sewers, because if 
sewers were properly constructed and placed in proper gradients, 
no deposit from ordinary sewage water would be formed. The 
question of dust-bins he believed they were unanimous abont. He 
agreed vrith the other speakers as to the necessity of a proper 
supervision over the construction of house drains, and that there 
should be a suf&cient staff for such work. All depended in a great 
measure on the manner in which the drains were laid. For his 
part he would make it imperative that no sewer or vrater pipe 
should be attached except by the man employed by the local 
authority. 

Mr, Harpdb (Merthyr Tydfil) said the district vrith which he 
was connected bad a population of 60,000, and the result of the 
sanitary measures carried out there was that the death-rate had 
been reduced from 36 to 26 per thousand. There were no ashpits 
in the tovra, excepting pubHc ashpits. There was not an ashpit 
connected vnth a workman's cottage in the district of Merthyr 
Tydfil. The authorities had set tieir faces against it, and the 
system was to remove the ashes daily. He thought the suggestion 
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a good one, that there ought to be instrnctioas given in the pubhc 
schools as to sanitary matters. The children should, in iact, be 
tanght to use the water-closets. Before sanitary matters were 
taken up there some years ago, there were whole streets without a 
single closet of any kind, and even now a great many of the older 
people preferred going into the fields and to the rivet side, rather 
than into a closet. With regard to the connection of the house 
drains with the sewers, they were a little in advance of other places 
in Merthyr Tydfil. They allowed no connections to be made 
except by their own man. Within the last three months the 
Board had, by the advice of the medical officer of health, closed some 
forty or fifty cottages as being unfit for human habitation, but no 
provision had been made for erecting cottages in lien of them. 
There certainly ought to have been, and that was a defect that 
should be supplied by future Acts of Parliament. Whenever 
cottages were demolished as unfit for human habitation, cottages 
should be erected in their places. The result of not doing so in 
Merthyr Tydfil had been over-crowding in other parts of the 
district. The Artizans' Dwellings Act had been adopted by his 
Board, but they found so many obstacles in the way of carrying it 
out, that they had been obliged to abandon proceedings under it. 
He behoved the first proceeding was for the medical officer of 
health to report that such and such a house was unfit for human 
habitation. The case was then transferred to the surveyor to 
examine, and perhaps suggest what should be done for improve- 
ment. Then an interval of three months must elapse, notice to be 
given to the owners, and the ovmers could come before the Board 
and make their objections. The result in Merthyr Tydfil had 
been that nearly all those objections had been acknowledged by 
the Board, and the proceedings had, in consequence, fallen through. 
They had been building concrete houses there, and he had found 
them to answer very well. He could not agree with Mr. Angell 
that they were mud huts. Quite the contrary, but it was because 
they had such excellent material 

Mr. BoYiiB (Holme) said, in his district the junctions between 
the house drains and the sewers were made under the supervision 
of the local authorities, and the new buildings erected under the 
bye-laws were also inspected by the building surveyor. 

Mr. Jacob (Barrow-in-Fumese) said, in his district deposifa in 
tbe sewers had been prevented by a dupKcate system of sewerage in 
the low-lying gronni. It was now becoming generally established 
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that in the seaside towns, where parte of the towns might be below 
the level of high water, pnmping btwame necessary, and the beat 
mode of managing the sewers was by a duplicate drainage. Thotigh 
at first sight it might appear more expensive, it was not so, when 
they came to discuss it, and compared it with the annoal cost of 
pnmping. The suggestion mode by Mr. Vawser as to cavity walla 
deserved respect, hut something radical would really have to be 
done before they could induce the Legislature to pay attention to 
matters apparently of small importance. As to dmt^bins, all had 
not been accompUshed in Barrow that was to be desired. They 
had twenty feet hack streets there, and they were enabled to put 
the dust-bias against the back walls, and they were accessible from 
the outside, so that the privacy of the tenants was respected. 

Mr. FowLEB (SaLford), referring io the collection of ashes, said 
in the Manchester district, as they knew, the principle was pretty 
generally adopted at present, and it was getting to be mnch 
adopted in Pendleton. His observation of cinder-sifters was, that 
the ashes, instead of being thrown into the copper, were very often 
scattered all over the ytu^ attached to the house. In manufac- 
turing districts, where the adults were employed in the mills, when 
they got home perha^ their children helped them to dean the 
house, and it was very often the children who carried out the 
refuse. The cinder-sifter was often too high for the child to be 
able to throw the aahee into the copper. He considered the collec- 
tion of the refuse by means of receptacles with handles a most 
excellent system. Mr. Harpor had no doubt seen the mode of 
collection in Cardiff. There they brought small tubs in the 
morning into the public streets, and when the carts passed along 
those receptacles were collected and put into them, Abont eighteen 
months ago he went down to Cardiff to see some of the dwellings 
there. The Borough Surveyor showed him through the lowest and 
poorest districts of the town, and the back yards there were as 
clean as possible, simply from the fact of the mode of collection of 
the refuse. With regard to Mr. Yawser's paper, he should have 
been much more pleased if he had given a description of the three 
different classes of working men's dwellings. The one class was 
back to back, sunilar to what were to be found in Yorkshiie. The 
houses were built in blocks, and the privies were at the end. Then 
tbey bad the working men's dwellings in flats, something a^r 
Mr. Feabody's style ; and then there were the working men's 
dwellings buUt in the south, under the general provisions of the 
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health regnlations, in vriach were, perhaps, four bedrooniB and twiJ 
rooms on the ground floor, with a Bcullery. He considered those 
Tery objectionable, becanse the rents were so high the poor people 
cotdd not pay them witho^t suh-letting. The conBeqnence was 
that generally two or three bmilies hved in the same house, and all 
sorts of evils resulted, the worst of which was the sanitary condir 
tion of the place. He mentioned this matter in the hope that 
some gentleman at a future meeting would read a paper on the 
construction of workmen's dwellings, because it was a aerioua 
question and one yet to be solved, how to provide fJie working man 
with a cheap, well-venfilated, comfortable house. With regard to 
gullies and house connections, if the gullies conveyed any deposit 
from the streeta into the sewers the latter were obstructed by it. 
They had all sorta of patent guUiee ; but unless they had a gully 
of good depth, with a good trap to it, they would not intercept the 
debris from the roads and other matter. In Leeds he constructed 
over a hundred miles of sewers, nearly the whole of which were 
under his BUperviabn. They had gullies there constructed of 
6-inch flags, 2 feet square and 4 feet deep. They found the 6-inch 
flag stopped from time to time, and they substituted a 9-inch one 
In the whole length of the sewers in Leeds none of them were 
ever stopped up, except where some breakage or damage occurred, 
and that proved that no debris had ever come from the surface. If 
that were so, and the gullies could be so constructed and the con- 
nection vrith the streets so made that the water from the streets 
could be conveyed into the sewers, would it not be better to have a 
rainfall info the sewers instead of having a separate system ? Mr. 
Lemon had advocated a constant flow through the sewers. If they 
had not a constant flow, it was very desirable, especially in wet 
weather, to have as nearly a constant flow as could be got. If 
they had a separate system for the sewf^ alone, they would see 
that when they flushed the sewers the stench would be very great. 
He had often been down to tihe outfall of the sewers in Leeds after 
a severe storm, and the stench there was something dreadful. 
That was before water-closets were constructed. The stench ma 
forced through by the rainMl ; and if a rainfall could cleanse a 
sewer eo thoroughly, was it not a great advantage to have it ? With 
a good current of air, a good supply of water, and sewers properly 
constructed on inchned planes and well ventilated throughont, 
they would have comparatively wholesome sewers. 
Mr. LoBLBZ (Hanley) said he had not had any personal expe- 
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lience of the duplicate syBtem of Bewere, and lie coTild not say 
anytlimg positire against it; but he conld not see his way to 
adopting it in all its phases. It might do very well in Bea-coast 
towns, where the Bor&co washing of tjjie Btteets conld fall into the 
sea, hut in inland towns it was different. 

Hr. FfioCTOB (Bolton) said, with regard to making a connection 
between the sewers and house drains, the difficulty appeared to be 
in getting the contractors to carry out the work as it should be 
done, and it had been stated that the work should be done by the 
Corporation ; but he contended that if they could get it satisfac- 
torily done by the builders it would be better. The conrse adopted 
in ins district for overcoming the difficulty was this. When the 
notices were sent in they were adjudicated on in the usual way, 
and notice of approval was Bent to the person submitting them; 
but accompanying that notice of approval were sent forms of 
notices which the builders were required to give before conmiencing 
building, commencing to put in their foundations, and after they 
had laid their drains, but before the drains were covered up. First, 
the contractors were expected to give in their notices io the usual 
way, but difficulty was found in compelling them to do so; so 
printed forme of notice were sent to them to fill up, and if titej 
fiuled to send in those notices in the usual way proceedings were 
taken agunat them. That was how the difficulty was got over. 
Some difficulty had been found in carrying out the Artizans' and 
IfibouTers' Dwellings Act in Bolton, and people had been deprived 
of their property without the Corporation having power to com- 
pensate them. Power to give compensation had, however, been 
taken in the Bill of 1872, and this gave general eatis&ction. 

Mr. Anqell (Past-President) wished to add to his previous 
remarks, that in bis district of West Ham, a very large one adjoin- 
ing the metropolis, no person was allowed to touch the sewers 
in the streets. The whole of the work done in the street between 
the sewer and the boundary of the house vraa done by the local 
authorities at the cost of those for whom the work was done, but 
he thought thiB work should be extended to the interior of the house. 

The Pbesid£NT said there was one thing which Mr. Ellice- 
Clark had omitted to recommend, and that was air-pipes &om all 
the traps under the closets. It was, he considered, one great 
objection to water-closets in private houses that air-pipes were not 
laid from the traps, becauBe without them the noxious gases got into 
tlie house. 
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Mr. Eluob-Clabk, in replying, said Hr. Jones kid made a 
mistake in supposing that he said they ought to have Government 
Engineers coming down and inspecting their works. "What he 
meant to convey was that all local board snrvejors shonld either 
pass an examination or stand some other test before they were 
allowed to carry oat extensive works. He considered that essentially 
necessary, becanse to his knowledge in the south of England there 
were a large namber of men who held appointments not only as 
snrreyors, hat as inspectors of nuisances, who were charged with 
the carrying oat of those works, and who had no sanitary know- 
ledge whatever. With regard to watet-cloeets, he would not insist 
on their being altogether removed from the houses. He would 
have the water-cloeet removed some eighteen inches from the 
house, with an iron grid to serve as a stop &om the house to the 
closet, so tliat there should be a &ee onrrcet of air between them. 
Mr. Harpnr said Merthyr Tydfil had decreased in its death-rate. 
That was true, but he (Mr. Ellice-Clark) only spoke of towns in 
England. Merthyr Tydfil was one of the towns where the deatli- 
rate bad decreased since the introduction of water-closets. 

Totes of thanks were passed to Mr. EUice-Glark and Mr. Tawser 
for their papers. 
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STREET LIGHTING. 

By T. a. SKELTON, Ahchitbox. 

There are perhaps no places of which it cas be fairly eaid that the 
Street Lighting ia both efficient and economic. There are cer- 
tainly many in which it is ineffioient and extravagant, and con- 
Bidering the influence of Street Lighting npon the comfort and 
safety of the Urban population, as yreH as npon the protection of 
property, this subject may perhaps be deemed well worthy of your 
consideration. 

Gas being at once the cheapest and best of illuminating agents 
for street purposes, we have only to consider the method of its 
supply and the means by which we can practically obtain and use 
the liu-gest amount of its illuminating power. 

Where the gasworks are the property of the Urban Authority, 
the supply of gas is a simple matter, requiring only good burners 
of suitable size, and lamp governors to equalize the consumption of 
gas under varying pressures. 

But where the gaa is supplied by a company, the lamp 
governor has not been found sufficiently accurate to be a reliable 
basia of contract, and hence the meter or avera^ meter system has 
been to some extent adopted; for evidence of its advantages I 
may refer to a recent Report of the Lighting Committee of the 
St. Fancras Vestry, which shows that with 3290 lamps, the nett 
annual saving is £2282, while the actual consumption of gas per 
lamp has been increased fcom 3'96 feet per hour, to 4-40 feet. 

If, in addition, the Urban Anthority owns the street lanterns, 
and controls the repairing, cleaning, and lighting, then, being able 
to avoid conflicting interests, and to economize by varying the size 
of the burner according to the requirements of the situation in 
which the lamp is placed, the supply of gas may be considered to 
be in a satis&ctory state. 

Having, however, obtained the gas under the most &vourabIe 
conditions possible, we have yet to see that the maximum amount 
of light is produced from it. The imperfect bumeis, the heavy, 
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broken, and dirty lanternB bo often Been, witb eithei too mncli 
or scarcely any ventilation, are not conducive to the attainment of 
this object, bnt are m(»t extravagant, wasteiiil, and nnsatiefactory, 
aTid the /alae economy of hurnm^ expensive gas in inferior and 
defective lamps cannot be too strongly pointed out. The bumera 
should have steatite tips, they should be suitable for the quahty 
of gas used, and be replaced immediately when found defective. 

The gas referees in their Report to the Lords' Committee of 
Privy Council for Trade, in 1871, urged the importance of good 
bnmers, and stated that " by using good burners instead of bad 
ones, oonsnmers may obtain from 30 to 50 per cent, more light, 
while their gas bill remains the same." 

The lamp governors and bnmers must be so proportioned and 
tegnlated, as to deliver the gas at the burner, at the pressure best 
suited to ita perfect combustion. The lanterns should have narrow 
angle ban to avoid heavy shadows, and flaps or slides at the 
bottom to permit lighting by the toidi rod, while to ensure a well- 
regulated supply of air, there should be small openings at the 
bottom comers, perforations in the metal eaves bars, and a good 
outlet at the top for the escape of the heated air. 

If the outlet is insuf&cient the glass soon becomes smoked, the 
roof glass is fractored with the excessive heat, and the lantern 
framework is more quickly destroyed. While, on the other hand, 
if the bottom is left entirely open, even a shght wind renders the 
flame unsteady, greatly reducing its illuminating power and often 
extinguishing the light 

The forms of ordinary gas street-lanterns are too nnmerons to 
permit here any fnU description of tliem, bat the classes into 
which they may be divided are : — 

1st. The plain 14-inch square lantern, with flat glass oi metal 

roof. 
2nd. Ornamental square lanterns, with flat ot bent glass or 

metal roo&. 
3rd. Ornamental lanterns, with bent glass ot glass globee. | 

Bnt so ^ aa the power of illnmination is concerned there is 
little difference between them, and the rule appears to be to select 
the cheapest, the plain ll-inch square lantern. Yet a well-designed 
ornamental square lantern need cost but little more, and should 
certainly be preferred ; but unfortunately the ornamental forms of 
lantema are often designed for appearance by daylight, vrith litUe 
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T^;ard b> the obstrnctioQ of light caused b; their heavy metal 
firames and ma^ve bracketa. 

The lam|]e formed of glass globes give bat little shadow if sus- 
pended or fixed with thin supports ; bnt this advantage is hardly 
worth the greats* cost of these lamps, and the expense of wholly 
replacing the glass globe if broken, repair being impossible. In fact, 
only flat glaas shonld be ased in street lanterns, where economy 
is stndied. 

We may then consider the following as essential elements in 
obtaining efficient street lighting : — 

1st. The ownership of the gasworks or the meter system for the 

snpply of gas. 
2itd. Lamp governors and good bnmers for its consumption. 
3rd. Square-framed lanterns with narrow metal framework, flat 

gUss, and well-regulated aii snpply for the protection of 

the frame. 



Under snch circumstances the maximum of Hght will probably 
be produced at a minimum of cost, and by a sufficiently large con* 
sumption of gas we shall have efficient street lighting ; but it will 
not be economic ; an enormous percentage of the light produced 
will be wasted; in fact, of the light radiating above the level of 
the flame (half the light produced) very little, if any, vrill be 
utilized. This vrast« is certainly extravagant, and if prevented, 
then fer less gas would prodnce the light required in the street. 

This serious defect in street lightmg is generally admitted. It 
is evidenced by the glare above lat^e towns, which must have been 
obeerved by you. The traveller approaching the metropolis at 
night fully realizes the truth of the Poet Laureate's description, and 

" Sees in heaven the light of London, flaring like e. dtearj dawn." 

The attempts to ntilize this wasted hght have indeed been many ; 
reflectors have been placed in the lantern roofe, throwing back the 
light into the lantern (Fig. 5) ; opal glass roo&, radiating light in all 
directions (Fig. 3) ; lenses and solid reflectors, scientific and other- 
wise, have been tried and have failed ; it being useless to intercept 
this light, unless it conid be diverted into the intervals of darkness 
in the street ; and until the introduction of the Catoptric Eeflector 
(Figs. 2, 4, 6, 7, 8, 9), the real utilization of this wasted light 
seemed practically impossible ; but with these new reflectors, so 
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different id principle £iom all others, success h&a nndonktedly been 
acliieyed, and at last it is within onr power to ntilize nearly all the 
light produced, thus securing economy ia addition to efficiency. 



« CiTomuc Lamp. 



DoDBLx Brflsctor CiTonnrc Laiip. 

The principle of these compound Catoptric Eeflectors is to allow 
the light to pass through them, merely diverting the direction 
of the rays of light into the desired coarse. This reflector has 
been introduced to pubhc notice under the name of the Catoptric 
Ijamp. The first pattern (Figs. 4, 8, 9) has reflectors in the sides 
as well as in the roof uf the lantern, and it utilizes to the utmost 
practical extent the otherwise wasted light. The new pattern 
(Figs. 6, 7), desig^ied to fit into the roof of the lantern only, 
can be easily applied to existing lanterns, and requiring only half 
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the Qiunber of reflectors, entails only one-half the cost of the 
original pattern. 

It does not, however, intercept qnite so large a proportion of the 
wasted light, but, aa a resnlt, it doubles the illuminating power- of 
the flame in the intervals between the lamps. 

The simplicity and power of thia reflector, and the ease with 
which it can be added to lamps now in use, will commend it to 
your attention. Examples of both patterns ate here before yon, 
and you may observe the effect of them in uBe in J*ortland Street in 
this city (Manchester), 

The Gutoptric Reflector is apphcable to every form of ont-door 
Ump, but the best resnlts will he obtained in lanterns whose roofs 
slope at an angle of 60° from the horizontal line. 

The economy of nsing the reflectors is evident, if we consider 
the large annual cost of the gas used in a street lamp, and the 
small annual cost of these reflectors. Thus assume that two-roof 
reflectors are placed in a lantern at a first cost of 12s., say, equiva- 
lent to 28. per annmn for six years. Add interest upon the 
capital, say 4d., and for repair beyond the usual breakage of glass 
Sd., and we have a total annual cost of Ss. per lamp ; compare that 
with the 31, 4:1., or bl. per annum paid for gas, and it must be 
admitted that the economy of their use is fully proved, if at so 
small a cost the illnminating power of the street lamps -can be 
doubled or even largely increased at the spot where the greatest 
defideney of light usually exists, that is, in the intervals between 
the lamps. 

Where the street was sufficiently well lighted before the addition 
of these reflectors, then 20 to 30 per cent, may be saved on the 
gas bill, and yet the street will be as well, indeed, better and more 
evenly lighted; and where more light is desired, in what other 
manner can it be obtained so cheaply ? 

Permit me, then, in urging upon you the importance of good 
street lighting, to claim yonr attention, in the fi^t place, to the 
production of the maximum amount of light from the gas con- 
sumed ; and, secondly, to ^e utmost utilization of that light by 
the use of Catoptric Beflectors. 

In conclusion, let me beg you, while considenug and dealing 
with this subject, to keep the prime object of a street lamp steadily 
in view, and to use your influence to prevent its being made, under 
the guise of improvement, a mere daylight ornament, or ita light 
being obscured by street name indicators (names that could, per- 
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haps, be read as well if fixed to the nearest wsl), siispended to the 
ladder iron, or placed on the base of the lamp standard), and I feel 
confident, that . if the suggestions I have now ventured to pnt 
befOTe you shoiild receive yonr approval, and be carried ont by 
you in practice, you will have tiie credit of obtaining for yonr 
towns the great advantage of both efficient and economic street 
lighting. 



COBT Of APPLTtNO CATOPTKIC BsPI-KITniBB TO StBKBT LAMM. 



Bay two relleclnni Bt G>. each 13 

„ placing tho reflectors nnd altering height of burner 10 

CoBtperlamp IS 

2. Anndal SAvma to be BPrEorBD by iramo Catoftbio Reflktobs. 

OoB consumed in each lamp at 5 feet per hour, say 20.000 feet per 
annum, at 4s. per 1000,or4(.«iOloat relleot«rs: then using only i fi«t 
per hoar with catoptric reflectiirs, will gise better lizhtins, and save 16 

Deduct the annual cost of reflectors, say 1^. extended over 
6} years £0 2 

Interest upon ontlaj 4 

Extra repairs, my 8 

3 

Total annual g^ per lamp 13 

3. Gain ra Liobtino Poweb bv cbiho Catoptric REFLECTona. 

In compariBon with an ordinary ati-eet lantern, a double reflector catoptric 
lamp giTea an eqnal light at nearly tnic« the dietanoo. 

A single reflector catoptric lamp gives, at twenty or thirty yards' distance, 
d'lAle the illamination given by a plain lantern. 

Catoptric reflectors ensure a mors even dlfftuion of light throughont the stref t. 



Digilzed by Google 



( 129 ) 



SALFORD MAIN DRAINAGE. 
By Mb. ALFEED M. FOWLER, M. Ihst. C.E., 

BoBOUaH EKaiNBEB, 8ilf OBD. 

Thb proTiding of main arterial sewers for the borough of Salford 
has for some time peat been under the consideration of the corpora- 
tion At present there are forty-nine sewers conveying the sewage 
from the inhabitonts of the borough into the River Irwell. Several 
schemes have been devised from time to time with the view of 
intercepting all the sewage flowing from these ontlets, some 
designers advocating bnt one main sewer, whilst others recom- 
mended separate sewers for certain districts. These schemes 
varied remarkabli/ in design, as to the capacity of the sewers, mode 
of eonstroction, and direction. Some schemes involved tnnnels 
30 feet below the suriace, whilst othera suggested a line having a 
depth of 74 feet from the surface. 

Many of the old sewers, after the plan of Captain Vetch, were 
recommended to be abolished, and small pipe sewers sabstittited. 
These various schemes were brought about in consequence of the 
borough being divided into three districts, each district having 
separate joriadiction, certain things amongst other matters the 
sewage works. 

In the year 1872 a portion of the main sewer for the Salford 
district was constructed, when I was appointed Engineer and Sur- 
veyor for the borough, in place of the three District Surveyors. 
The whole of these schemes were then handed to me to report 
upon, as to the best plan to be adopted, when I advised that the 
best and cheapest course would be to have bnt one main trunk 
sewer for the whole of the borough. This report obtained the 
unanimous approval of the corporation. The work then constructed 
was taken up and altered accordingly. By this means every part 
of the borough, eight square miles in extent, can be provided with 
deep sewers, and good workable inclinations, none of the schema 
previously designed provided for this. The saving by adopting 
this one main trunk scheme in preference to the other proporals is 
estimated to he upwards of 11,000?. 
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To obtain this important object, tbe-inyert of the sewer at the 
oatlet is fixed a few inches bdow the oidinaiy water-line of the 
rirer, and is passed under the river in two places, at points abont 
three and thiW^narters and four and a quarter miles distant &om 
the outfalL These crossings under the river will be formed of cast- 
iron socketed pipes, 2 inches thick, having flanged jointe at the junc- 
tion with the brickwork. The sewer at the first crossing is designed 
to be eqnal to a circle 5 feet diameter, reduced to 2 feet 6 inches 
in height for about one-third of the width of the stream, the pipes 
being extended laterally, to obtain the required capacity, gradually 
varying in size by irregular-shaped castings to join Uie flattened 
portion in the middle of the river and the brickwork at eaeh end of 
the cnlvert. 

The forty-nine outlet sewers at present existing are very ob- 
jectionable, for many reasons, principally in consequence of the 
sewage flowing on to the banks of the river in dry seasons, and 
thus passing along the river course through the town. Every 
outlet info the river at present forms a means by which the flood 
waters of the river are admitted into the cellars in the lower parts 
of the town. At every flood the sewers are silted up to a certain 
extent, causing damage and inconvenience, especially in the poorer 
districts of the town. The deposit in the sewers arrests the free 
flow of sewage, and filth accumulates if attention is not giv^ to 
them. 

The sewer commences at a point on the right bank of the 
Biver Irwell, about a quarter of a mile below Mode Wheel Mill, 
following the direction of the river and nearly parallel thereto 
for a distance of about three and three-quarter miles to Sussex 
Street, in the township of Broughton, thence for a distance of 
abont one mile, partly in the township of Pendleton to its ter- 



The depth of the sewer below the sur&oe of the ground varies 
from 10 feet to 40 feet. The size is 7 feet 6 inches by 8 feet 
9 inches at the outfall, terminating at about lour and three-quarter 
miles from its commencement, 3 feet diameter. Upwards of two 
miles of the work has been completed, by means of open cutting 
19 feet deep, and two tunnels about half a mile each in length. 
The works now in progress are being executed by means of tunnel- 
ling about SI feet izora the surface. The strata met with in the 
open cutting was composed of quicksand, gravel, and soft rock ; that 
vu the tunnels principally red sandstone rock and some hard clay. 
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During the opeiationa large quantities of water have been met 
with, and heavy pumping machinery haa been employed, which, 
togethet with the hardnees of the rock, has sowewlwt checked 
at times the progress of the works. At one period not more than 
about 16 inches per day of twelve hours could be advanced. Bur- 
leigh rock drilb were then applied, and upwards of 3 feet were 
accomplished. By this procees a number of holes are drilled in 
the rock so as to remove the material in sections. The holes are 
charged with dynamite, and fired simultaneously by an electro- 
magnetic apparatus, the electric machine is placed on the top of 
the shaft, wires ate attached to the battery, and by one turn of the 
handle all the shots can be discharged at once. Dynamite is con- 
sidered to be much safer than gunpowder : it is not injured by wet 
The Burleigh rock drills were worked by a six horse-power engine 
placed on the surface of the ground, near the top of the shaft, with 
iron pipes 2 inches diameter (similar to gas pipes), connected to a 
pomp which worked the drills at the rate of 1 foot per minuto. A 
great advantage is obtained by this arrangement over the ordinary 
method of blasting the rock by hand drilling and the use of gun- 
powder. The tomtel by this arrangement was well supplied with 
£reeh air, which cleared away the fbme caused by blasting. Thk 
was of great advantage to the workmen, and a great saving of 
time, by not having to wait until the smoke cleared avray, as in the 
case of gunpowder blastii^. Yet the contractors hare been obliged 
to &11 back upon the old method of using gunpowder and hand 
drilling. Although the designs were got out for the use of brick- 
work throughout the entire length of the sewer, the rock met with, 
in many places, has been found to answer the purpose quite as well, 
where laults or seams have been met with, brickwork has been 
inserted. 

Brickwork is also used where the crown of the tunnel is found 
to be &alty, the rock being there cut on the bed. The invert 
and sides are neatly dressed off to the proper section and a set-on 
cut to form a skew-back for the arch. A great quantity irf this 
work is finished, and the rem^der is now progressing satis- 
fiictorily. 

As before stated, the size of the sewer at the outlet is equal 
in area to a circle 8 feet 6 inches in diameter, and is calcu- 
lated to discharge the rainfall during an extraordinary thunder- 
storm. Self-acting flood doors are also provided for, bo that, in 
the event- of the sewer ever becoming overcharged, the water 
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mU pass off into the river. I h&ve estiinated the works for the 
conetiiiction of the intercepting sewer at 72,0007., and bo iar as the 
contracts have been enteied into, this amount is not likely to be 
exceeded. 

No accidents of a serious natnre have occurred, although 
narrow escapee have been witnessed : one in the case of a boy 
who fell down a shaft 38 feet deep without being injured. Another 
case worthy of note was the explosion of about twenty-five ponnds 
of gunpowder at the bottom of one of the shafts on the line 
of tannel, dnring a thunder-storm. The lightning at the time 
was very vivid, and it is evident that the electric ctirrent passed 
down the shaft and ignited the gnnpowder. The powder 
magazine was at this time ondergronnd, about 80 yards distant 
from the point of explosion. The storage of gunpowder has 
recently been ammged ht underground, and it was in the opera- 
tion of carrying the powder np the shaft for the purpose of m^ing 
cartridges when the accident occnrred. 



YOTB OF ThAUKS to THE MaYOB OF MaHOHESTSB. 

Mr. Anqbll (Past President) eaid as the indoor proceedings of 
their meetings were now at an end, there was one motion he should 
like to make, and he was sure it would be received with great 
cordiality. It was that the beet thanks of the Association be given 
to his worship the Mayor for his great kindness and courtesy in 
placing that room at the disposal of the Association, and for the 
general attention he had shown them during their visit to 
Manchester. It was one of the most gratifying features of the 
Members that wherever they went they were Mndly recognized and 
received by the municipal authorities. In each of the towns they 
had visited, whether in their annual and district meetings, they had 
had the presence of the Mayor or leading members of the local 
authorities, but in no place had they received more attention or 
had more reason to be gratified with the municipal authorities than 
in Manchester. They had had a very successful meeting, and in 
all reepedis they had reason to congratulato themselves on its 
success. 

Mr. Jacob (BMTOW-in-Furnees) seconded the motion, which was 
passed unanimously. 

The PBEsmxNT said, he had just seen the Mayor, and his worship 
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waa very Boiry that he had been oUiged to leave the room. He 
desiiod Hm (the Preeddent) to Bay that his heart wae with the 
Association in all its work ; he wished them every snccesg, and he 
had been only too glad to afford them the facilities he had done. 
He (the President) conld not close without thanking the Associa- 
tion £)r their kind attention to everything that had passed, 
especially for their consideration to himself. As a new Chairman 
and new President he had required all the sapport they had been 
kind enongh to give him. 

VOTB OF Th&NSS to TEE FsSSIDENT. 

Hr. Eluob-Giabk (Bamsgate) said before they ooncloded the 
meeting, it was a duty inenmbent on them to pass a cordial vote 
of thanks to theix worthy President. The imy in which the 
bnsinees of the meeting had been managed could have been ac- 
complished only by a gentleman of moat mature experience, and 
there conld be no donbt, &om the way in which Mr. Lynde had 
commenced bis prestdeuteJ year, that he wonid do well for the 
Association. He proposed that the cordial thanks of the Members 
of the Association be given to Mr. Lynde, for having occupied the 
chair bo ably and so welL 

Mr. BiOHABDBON (Traumere) seconded the vote of thanks, which 
having been carried nnanimoosly, the indoor proceedings came 
to an end. 
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VISITS OF THE ASSOCIATION. 

In the course of the afternoon, July 2nd, the Members of the 
Association visited a number of places of interest in Manchester 
and Salford. A short time vaa devoted to an inspection of some 
of the self-acting vater-doeets in Salford, described in Mr. Fowler's 
paper, which met with general approval One of Mr. Haworth's 
mi l l i was next visited ; after which a visit was paid to Mr. G. 
Elcoek's works in the town yard in Salford. Mr. Mcock conducted 
the visitors throogh his works and explained the various j^ocesses 
88 he went along. He first pointed ont the material ont of which 
the streets-sweeping charcoal was made, stating that it consisted 
of the sweepings jtist as they were collected &om the streets of 
Salford. He said the managers of the works had nothing what- 
ever to do with the collection of the sweepings. All that was 
done was to give the official in charge of the town yard notice 
that a supply of sweepings was wanted, and he sent in just what 
he thought fit. From that material, sometimes dripping with wet, 
the charcoal was made. The shed nnder which the works were 
carried on belongs to the corporation, who allowed him to put his 
plant in there, and though they sold the sweepings to other people 
at Is. per ton, they kindly let him have than at 2s. per ton, 
(Langhter.) The night-eoU, which the corporation sold to other 
people at 2s. or 2s, 6d. a ton, and paid carriage for it wherever it 
had to go, they only charged him is. a ton for. Mr. Elcoek con- 
dncted the party through tiie works, and explained the constmction 
and working of the machinery, and said, when the charcoal was 
made, it was sold to parties who wanted it for deodorizing pnrpoees, 
or for dry closets, or such like. When the company commenced 
operations, they were unwilling to put a price on the mannre them- 
selves, not knowing really what it would fetch, and so they gave 
away a considerable quantity of it at first At last, finding that 
the farmers valued it at that price, they put lOa. a ton on it, 
which they gradually raised, until last year they sold it at 25«. a 
ton, (Old the price now was 35«. a ton. The company did not 
cart it away. One ton of charcoal was usually obtained out of 
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two tons of this matenal. It depends greatly oo what the street 
8weq)iiigs are composed of, but 50 per cent is the average pro- 
portion. A single ton of charcoal woold deodorize ahnost any 
quantity of night-soil. Generally abont two tons of charcoal was 
mixed with one ton of night-soil, which was enough to mate it 
sufficiently dry to stack it np. The matter did not heat in drying, 
unless it was turned orer and bo exposed to the air, and then it 
would get warm. 

Mr, Elcock also explained in detail the working of portions of 
the machinery. 

The Members of the Association next visited the Abattoir in 
Water Street, Mancheeter, over which they were shown by Mr. Page, 
the chief superintendent of tiie market ; and afterwards the town 
yard of Manchester, adjoining the Ahaitoir, where the process of 
utilizing the street sweepings and excreta, already explained by 
Dr. Leigh, was shown in operation. 

The Members also visited the chief fire-brigade station, where 
the brigade were put tbrongh various evolutions. 

On the following day, July Srd, visits were made to the Man- 
chester Water Beservuirs, Woodhead, the new Town Hall, Police 
Stations, and Gasworks. 

This concluded the second most interesting and successful 
Annnal Meeting. 
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DISTRICT MEETING AT BARROW-IN- 
FURNESS. 

The District Meeting of the Members of the Lancashire and 
Gheshird branch of the Association of Municipal and Sanitary 
Engineers was held August 7, 1874, at Earrow-in-Famess, in the 
Mayor's Parlonr, that room having been placed at their disposal by 
his Worship. Mr. T. C. Thobbuen (Birkenhead) occnpied the chiui. 

The routine business of the meeting only occnpied a few minutes, 
and after it had been disposed of, the Ceaibu&ii called upon Mr. 
A. Jacob, BA., Borough Surveyor (Barrow), to read a paper, 
chiefly historical, with reference to the rise and progress of Barrow- 
in-Fumras. It would no doubt be interesting to all Engineers, 
the Chairman remarked, to see that the Council of a new borough 
like Barrow should have taken such enlightened views with the 
object of laying out a model manu&ctoring town. Barrow lay 
very near the land-marks and footholds of their forefathers, but 
still it was a commercial and industrial centre. Efforts well- 
directed were being put forth to make Barrow an important sefr. 
port ; it posseesed many advantages for this, not the least of which 
was the Channel, which had been converted into docks, lying 
between Banow Island and the mainland. He thought the 
progress made by Barrow during the last few years showed the 
sjdrit and enterprise of the parties who directed its trade, and he 
was certain it conld not be otherwise than interesting to hear some 
account of this remarkable progress. 

Mr. A. Jacob, who explained that his paper was neceesarily 
more historical than otherwise, proceeded to read the following : 

The borough of Barrow-in-Fnmees occupies the westernmost 
portion of the Peninsula of Fumess, and comprises the Islands of 
Wahiey, Foulney, and Piel, with the area of vrater that hes within 
their circle. Including land and water the borough covers an 
extent of 14,940 statute acres, the axetL of the land above high 
water being 8157 acres. The character of the country is nndola- 
ting, the surface varying in height from 100 to 280 feet above the 
level of the sea. Geologically, Barrow is situated on the red sand- 



lyGoogIc 



140 DISTBICT mSTINQ AT BABS0W-IN-rnKKE8S. 

stone of the maguecaan limestone aeries, over wliich lies & layer of 
boulder clay varying in thickness from a few feet to 100 feet or 
more. The remarkaUy rapid growth of Uie town and its material 
development generally may be said to be withont parallel in the 
annak of the United Kingdom, or indeed in the history of any 
other country, if some of the modem citiee of America be excepted. 
In the year 1849, jost twenty-fire years ago, Banow, bo &i as re- 
lates to its present position and prospects, may be said to have had 
no eziBtence. It is true that there were a few fermhonsee and a few 
dilapidated cottages sitnated on the mainland, dose to where the 
road to Barrow Island now crosses between the Devonshire and Bno- 
deuch Docks, bnt the total popnlation of tJie houses could not have 
exceeded 200 people. Near to the viUage were erected, for the 
shipment of iron ore, a few timber stages, approached by tramways 
£rom the shore or by a caitroad across the sand. Until the year 
1845 there was no better commnnicatioQ &om the neighbouring 
iron minee to the coast than by ordinary carts, and the shipment 
of ore, although at that date not inconfflderable, was a compara- 
tively slow and difficult process. In 1844 the Fumess Railway 
Company obtuned parliamentary powers for the constmction of a 
line &om Kirkl^ Ireleth to Lindal, both villages in the mining 
districts, with a connecting line from Dalton to Barrow, The 
principal object of the undertaking was to connect the iron mines 
in the neighbourhood and the slate quarries at Kirkby Ireleth with 
Uie coast, at the two points best adapted for shipping, viz. 
Barrow and Bampeide ; bat even as early as 1845 there vras an 
expectation that the line vrauld at no distant time come into use 
for passenger traffic. The followii^ year the company went to 
Parliament for powers to extend their line northward to Brongh- 
ton-in-Fumess, and eastward to Ulverston; and meanwhile the 
Whitehaven and Furnas Junction Bailway Company obtained an 
Act enabling them to construct the present coast-line, so as to open 
np traffic Arith Carlisle and Scotland. This c<mnection it was 
jmitly predicted would prove of the utmost importance to the 
FnrnesB Company. In the year 1848 the line was completed to 
Broughion, and the Bulway Company pnichased st«amer8 for the 
porpoee of e^blishing a commtmication with Fleetwood. The 
extension to Ulverston was not completed until 1854, about which 
time Messrs. Schneider and Hannay, the owners of some of the 
richest mines in the district, commenced ronning steamers to South 
Wales. For some time a project had been nnder consideration for 
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& connecting line of railway from UlreislnD to Lancaster, and in 
the year 1857 the line ttae opened for traffic. This undertaking 
completed, the connection of Uie Fnmess Bailway eyatem with the 
London and North-Westem system, and a final branch line from 
Camforth to Wenniugton, miitod the line with the Midland rail- 
ways. From this time dated the commencement of a new era for 
Barrow. The greatly increased exports of iron ore attracted 
vessels of larger tonnage to the port than had heretofore engaged 
in the trade, and the constmction of docks followed as a necessary 
consequence. In 1863 a Bill was introduced into Parliament for 
Testing Barrow Harboar in the Fnmess Bailway Company, for 
transferring to the company the powers of the Bartow Harboar 
Gonmiissioners, and for enabling the company to constmct a dock. 
The physical circumstances of the locahty were eminently favour- 
able to the nndertaking, and Messrs. McClean and StiWian, the 
engineers to the company, were not dow in availing themselves of 
the natural advantt^es that they found at their disposal. They 
resolved to close Barrow Channel at both ends, and to' build the 
Devonshire and Buccleuch Bocks in the space between Barrow 
Island and the mainland. This work was commenced early in 
1864, and the Bevonslure Dock was completed in three years. 
Whilst the Bailway Company were carrying out these several 
operations for promoting the trade of the port, they were engaged 
in erecting hoosee for their employes, and the actual growth of the 
town had commenced. In 1859, Messrs. Schneider and Co. com- 
menced the erection of bhtst furnaces at Hindpool, those which 
have since passed into the hands of the Barrow Hematite Steel 
Company, and this project necessarily gave employment to a con- 
siderable nomber of operative, so that in. 1861 there was a popu- 
lation of about 3000. Five years previously a considerable extent 
of land was laid out for building on a plan which, although some- 
what modified since, has formed the basis npon which the town has 
commenced and continued to grow. Too much praise can hardly 
he given to those with whom rested the laying ont of the town, 
and the administration of matters on behalf of the pubhc. Every 
care was taken to regulate the disposal of new streets and to 
control building operations, so as to secure for the public a future 
of health and comfort. Streets were laid out of ample width from 
40 to 80 feet, and in some instances to 100 feet wide. As an 
invariable rule every street has a corresponding back street, 20 feet 
wide, for approach to the rear of the houses, and in order to secnto 
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adequate ventilatioiL space for the inhabitants. In 1869 a large 
timber d^pot was established in Barrow, and during the aame year 
the Anchor Line of steampacket ships commenced regalar com- 
munication between Barrow and the Mediterranean by a line of 
screw steamers. Abont the same date the branch line from Barrow 
to Greeoodd and Windermere was opened, and steamers conunenced 
to ply regularly on the Lake. This extension was of great 
importance in promoting a traffic on the line and an interest in 
Barrow wholly independent of everything commercial. Barrow 
and Fumees Abbey became at once the base of operations for the 
great majority of tourists, who were thus brought within much 
easier reach than heretofore of the beauties of Lancashire, Cum- 
berland, and Westmorland. Every year now showed improvements 
in the steamboat traffic, and in the dock and port receipts, and the 
large and constant additions to the Bailway Company's rolling 
stock afforded the most substantial evidence of prosperity. The 
contemplated establishment of ship-bnilding wor^, as well as the 
prospect of a large increase in the timber trade, necessitated the 
construction of a graving dock, which was completed ia 1870. It 
next became evident that the docks already constmcted wonid 
require extension, and it was determined io commence the formation 
of a tidal basin, with a sill 6 feet lower than the present entrance 
to the Devonshire Dock, and capable of admitting the largest class 
of Teasels at the lowest neap tides. I>[iring the year 1871 the 
large Flax and Jute Works fronting to the doc^ were completed. 
This work was projected and carried out in order to meet the want 
of employment for the female population that was at that time 
beginning to be felt. The influx of some thousands of artisans and 
labourers, many of them accompanied by wives and children, added, 
on the opening of each new work, a very large increment to the 
female population, and it became not only desirable, but essential, 
that means should be provided for their employment. With this 
object in view, the Flax and Jute Works were erected, together 
with several depots throughout the town for supplying women at 
their own homes with manufactured material to be made into bags. 
During the same year the Wire Works were completed and com- 
menced work, and the Rolling Mills and Railway Waggon Mann- 
fectnring were commenced, both of which have been for abont two 
years in operation. It is unnecessary to remark that the bnilding 
trade was during all this time in a state of the greatest activity ; 
large firms established themselves securely in business, and extended 
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their operations and premiBes to meet the wants of the rapidly 
increaBing population. 

So-called gpecidative builders, too, aa might be expected, appeared 
on the scene almost by scores, to aecnre a share of the large profits 
that were being made by the erection and sale of honses. That 
there was ample scope for specnlation will easily be understood 
when it is stated that large areas of land that were purchased at 
Sd. and id. pet yard have realized as many poirnds sterling. The 
rapidly lacreasmg demand for honse accommodation will beet be 
nnderstood by a reference to the population returns. Aa stated 
before, the popnlation of Barrow in tiie year 1849 did not exceed 
200 persons ; in 1851 it reached 3000 ; in 1860 it was about 7000 ; 
and the census of 1871 fixed the number at 18,245, not including 
the inhabitants of Walney Island, which was the same year taken 
into the horongh. The present estimate of pnpnlation as baaed on 
the number of inhaUted honses is not less than 35,000, and there 
is no indication at present of the rate of increase diminishing. To 
show in a more striking manner the rate at which the popnlation 
has augmented, the nnmber of people increased abont fifteen-fold 
dnring the three years preyious to 1851. During the twenty years 
between 1851 and 1871 the number increased about six times; 
and during the three years between 1871 and 1874 the population 
has almost doubled itself. The rate of increase in the popnktion of 
a district or town may to some extent be regarded as a fitir test of 
the prosperity of the locality ; but when the rental of property is 
found to advance in a similar or a geatet proportion there is the 
most complete assurance that the elements of permanent success are 
forthcoming, and are being directed by an enterprising and enlight- 
ened policy. The f<Jlowing table shows the increase in the gross 
rental of the borough for each year since 1870 : 

1870 £59,995 18 

1871 73.690 2 8 

1»72 98,174 18 1 

1873 12a, 98* 8 6 

1874 143,711 1 6 

It is true that in 1873 the Island of Walney was added to the 
borough, but the rental amounted to a comparatively small sum, 
property being chiefly land of somewhat inferior quahty. Con- 
currently with the material advancement of the town the spiritual 
and moral welfere of the community has been carefully provided 
for, notwithstanding that with so rapid a rate of development there 
are still many and ever-increasing demands on the liberality of 
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those whoae fottnnee are identified with the adTtmcement of the 
town. Chmnhea, chapels, and schools hsTe been erected wherevet 
and as Boon as the necessity for them has become apparent. 
Within the past year two new schools have been opened by the 
School Board, and the erection of two more will be commenced 
within a short time, besides wbich eaeh of the sereral religions 
sections hare proyided on their own behalf for the worship and 
instmction of the reepective congregations. Having glanced briefly 
at the circomstancee that have influenced the material derelopment 
of the town, some reference to the administration of sanitary 
matters will not be ont of place. It is hardly necessary now to 
speculate as to whether the original hamlet was any better or any 
worse than ench villages nsnally are: its situation on the sea and 
with a sonth-westem aspect was undoubtedly &ToiiTable to health. 
There were several wella which afforded a sufficient and reputedly 
a wholesome supply of water to the small community : and if the 
arrangements for the speedy removal of refuse were not of the 
most complete kind, the physical situation of the village certainly 
was not at &nlt. As soon as the tovm first began to take its 
present form it was perceived that permanent dnunage works 
would have to be commenced, and the existing condition of things 
at the time indicated the adoption of a joint sysl«m of sewerage 
with a free out&ll to the sea. Two outfall sewers of brick were 
accordingly cohstmcted, one from a point near the Eailway Station 
mnning along the Hindpool Bead, and discharging its contents at a 
point in Wabey Channel, near to the entrance to the pr^ent 
Ctraving Dock, and the other passed down Eawhnson Street, very 
nearly traversing the lowest line of a natural valley, and so took 
its coarse dovm Salthouse Koad and discharged itself into the sea 
at the natural outlet of the surface water. Simultaneously the 
detail drainage of the streets and houses was proceeded with, but 
it only served for the removal of surface water and the least 
offensive portion of the house refuse. The system generally 
adopted in the arrangement of the houses was the ordinary midden- 
closet, with a large open receptacle at the back for the deposit of 
ashes, and, indeed, of every other kind of dry house refuse. Such 
a system, although professedly adopted in imitation of some of the 
large provincial towns in the centre of England, does not in the 
present light of sanitary science possess one solitary advantage, 
whilst it presents numerous objectionable features, and is wholly 
incompatible with the permanent preservation of health. At an 
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early date in the growth of the town the qneetion of water supply 
had receired consideration, and two reserroiis were constructed in 
the neighbourhood of Ireleth hy a small company, but these were 
before long found to be insufficient, and in 1861 the Fumees Gaa 
and Water Company obtained parliamentary powers for the pur- 
chase of the existing works and the construction of a st^oage 
reserroir on the Powka Beck, about nine miles &om the town. 
This work was accordingly carried out, and has since afforded a 
supply sufficient not only for domestic consumption, but to a great 
extent for manufacturing purposes. In 1867 it was considered 
expedient to obtain a charter of incorporation for the town, which 
was accordingly done; and immediately afterwards, by a resolution 
of the council, the Local Government Act of 1858 was adopted. 
The following year, however, the council determined to apply for a 
special Act, which, when ohbuned, gave them considerably more 
extensive powers than the general Act of Parliament, and besides 
enabled them to purchase the gas and vrat«r works &om the 
company. In 1872 the conncil went to Parliament for borrowing 
powers to the amount of 175,000?., of which 45,000Z. was intended 
for sewerage works and street improvements ; an equal amount 
for extension of gasworks ; 40,0002. for hospital, markets, and 
filanghterbonseB ; and 45,000/. for burial grounds, labourers' dwell- 
ings, and general purposee. Finding that stiU more money would 
be required, and that the extensioD of the vraterworks was becoming 
a matter of pressing necessity, the council resolved again to apply 
to Parliament, and last year a supplementary Act was obtaoned 
sanctioning farther borrowing powers to the amount of 106,500!., 
and authorizing au extension of the waterworks by the construction 
of additional storage works in the neighbourhood of Ulverston. 
Extensive street improvements were sanctioned by the Act of 1872, 
which will probably be carried out in the course of next year ; and 
last year's Act gave the council power, acting in concert with the 
Fumess Bailway Company, to construct a high-level bridge across 
the docks to ^irrow Island. This bridge is designed as a sub- 
stitute for the present road, a somewhat inconvenient subway, and 
to meet the large increase of trafGc anticipated on the completion 
of the Bajnsden Dock and adjoining landing stages. About three 
years ago, and for some time previously, the Town Council began 
to realize the necessity for reconstmctmg their system of sewerage 
so as to meet the grovrth of the town, and the vwiter was directed 
to prepare the scheme which is now being carried out There is 
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in all tide-locked towns more or lees of difficnlty in dispoedng of 
the sewage by grayitation, and Barrow is in this respect no ex- 
ception to the general rale ; the difBcnlt; is, in fact, enhanced in 
no small degree by the &ct that it was designed to invest the whole 
of the Bonth and east sea-frontage of the town with wet docks; 
a great part of which design has already been accomplished. It 
was no doubt possible to carry an oatfall sewer direct out to sea at 
Piel, and so into Barrow Harbonr ; bat the greatest inclination that 
the levels admitted of did not exceed three feet to a mile, uid with 
such a slope the sewer conld not coomience to discharge itself nntil 
the latter half of the ebb tide, so that the deposition of solid matter 
in the sewer for a length of three miles wonid be almost nn- 
avoidable, with eren the most perfect arrangements for flushing. 
Further than this, the whole of the sewage discharged during the 
last hour of the ebb tide and the first three hoars of the flood tide 
would be carried op Walney Channel, and no doubt a considerablfl 
quantity of solid and highly ofiensiTe matter, after washing the 
&ce of the new docks and quays, would foe added to the deposits 
abreedy being formed on the low-lying coast of Walney, imme- 
diately to windward of the town. These and other considerations 
determined the writer to reconstrnct the sewen^ works as far as 
possible on the dupHcate system. In order to remove the sewage 
once and for all from the neighboorhood of the town, it vras det^- 
mined to raise it &om the oatlall by pumping, and either to utilize 
it by irrigatioD, or to discharge it into tlie sea in a clarified con- 
dition. In this view of the matter it clearly became imperative 
that the volume of sewage to be dealt vrith should be reduced to 
uniform and manageable dimensions, which conld cody foe done by- 
keeping it separate from storm-water. The objection to duplicate 
■drauiBge, that of expense, is to a great extent met by the &ct that 
there are already constructed three oatfall sewers well adapted for 
the discharge of storm-water, though not so well suited for the 
c(Hiveyanc6 of sewage, besides a great extent of subsidiary drains, 
that can be made to do duty with little alteration as snriiice drains. 
For these works the main oat&ll has lately been completed at a 
cost of about 10,0007. A considerable extent of pipe-drainage has 
also been carried ont in connection with extensive private improve- 
ments lately completed, and the main connection for the south- 
eastern side of the town will shortly be commenced. Tisitors to 
Banow, particolarly those who come &om ancient and well- 
eetabliahed cities, will probably experience a sense of surprise and 
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disappointment at the nnfinished appearance presented by some 
parts of the town : bat a httle leflection will render it evident that 
8Qch a etat« of things most necessarily exist in a town that is 
growing so rapidly. The manniactnring interests are increasing 
erery year ; more artizans and labourers are reqoired ; and it is 
imperative that every effort should be used to provide adequate 
honse accommodation to meet the demand. The making of streets 
even — a matter that should natorally precede the erection of dwell- 
ings — has to remain in abeyance, because sufficient labour cannot be 
procnied to carry it ont ctmcnrrently with building operations. 
There will, under snch circumstancee, be no difficulty in com- 
prehending why the town of Barrow should look new and un- 
finished ; bat, whatever the outward impression conveyed may be, 
there is a satisfaction, of which every Member of this Association 
will be sensible, in knowing that the corporation are, in their 
adnunistrative capacity, actuated only by an honourable desire to 
regulate and govern the growth of the town on such advanced 
and enlight^ed principles as to secure for it in the futore a statUB 
in every respect worthy of the highest aspirations of its founders. 

During t^e reading of the paper Mr. Jacob frequently referred 
to admirably execnted plans of what Barrow -mm in 1819, to tlie 
first plan for laying out the town, and to a full and comprehensive 
map of Barrow as it now is, exphuning the different points of 
interest from an engineering and scientific point of view. A dis- 
cussion arose after the reading of the paper was concluded, and in 
answer to questions, Mr. Jacob stated that in the double system of 
sewerage which had been adopted in Barrow, it was proposed, 
where practicably to utilize the present sewers for storm-water, aa 
in towns where the sewage could not get clear away throughont 
the whole day the deposit of sewage amongst storm-water would 
be intolerable. The corporation had power by their special Acts 
to make bye-laws as to the width of streets ; and the proposal to 
make main streets 80 and 100 feet wide in the town, and all back 
streets 20 feet wide, was made with the view of seottring the best 
possible ventilation. The estimate of population now in the town 
— 35,000 — was obtained by computing the number of inhabited 
houses in the town, at a certun number per house, according to a 
scale vhich prior to tlie last census gave almost accoiate reeulta. 
The town was greatly overcrowded at present, and there was not a 
habitable house to let. Although th^ was a fall for the sewage 
of three feet per mile in the town, he had found it desirable to 
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recommeDd tbe pmnping of the sewage in conaeqnence of the fact 
that eight or nine houra out of the twelve the sewere were tide- 
locked. The doable sewerage system vaa necessary on another 
account, for if a storm visited the neighbourhood of Newbejns and 
Hawcoat, and a qnortar or half an inch of water fell Then a 24- or 
25-feet tide was in, the water would not be able to get into the sea, 
and it would lodge in large quantities in the neighbourhood of 
Salthouse, which lay low. In all probability the etorm-water would 
be diBcharged into the docks, bat it was neoeesaiy to deal otherwise 
with the sewage itself. There had been no difficulty experienced 
in the adoption of the system of water-closefs in the town, except 
perhaps in the present period of scarcity in the water supply. 

The CoAJnuAK said he had no doubt they would all feel indebted 
to Mr. Jacob for the kindness he had shown the Association, and 
- for the interesting paper he had read. He (the Chairman) could 
remember Bartow when it was no larger than was represented in 
the plan on the wallii of the room (1849), and he could call to 
lecollectdon, as if it were bat yesterday, the wooden pier at which 
coasting vessels were laden with iron ore. The town had had 
a marvelloos growth, fmd it had very much increased during the 
last decade. There were only a few instances in Eugknd of the 
same marked development, such as Middlesbro', a town in South 
Wales, and Birkenhead — the latter having risen to a town of 
100,000 people. These towns, in their remarkable growth, re- 
sembled American towns. One of the first chains he ever stretched 
was in this neighbourhood, and to see the town growing in this 
way was a satisfaction to his euly experience. He had no doubt 
that to see the town prosper was the wish of every one present. 

The 8&CBBTABT seconded the vote of thanks to Mr. Jacob for 
his intereefing paper, and for the satis&ctory arrangements he had 
made fco* their visit to Barrow. He hoped if the Association ever 
again visited Barrow, they would find it a mucsh larger town than 
it was at present. 

Mr. Jaoob, in returning thanks, said it was to the Sailway 
Company and a number of spirited and enterprisiug gentlemen 
that the growth of the town was to be attributed. v 

After the meeting the Membeis proceeded to inspect some of the 
large works in the town, with which they were modi interested, and 
sabeeqaently dined at Foro^ia Abbey Hotel. 
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The seoond meetdiig of the Home Gooutiee District took place on 
Angnst 14, 1874, under the preddency of Mr. Lewis Ahqell, 
C.E. 

The Members assonbled at half-past eleven at the offices of the 
Local Board, Tottenham High Cross, whence they proceeded to the 
sewage works of the Local Board, situate alongside the river Lea. 
Hr. Clements, the Engineer to the Local B^j^, condncted the 
visitors over the works. The engine-house was first visited, and 
here a remarkably fine horizontal engine, which had jnst been made 
and erected by Meesrs. Whieldon and Cooke, engineers, West- 
minster-bridge Boad, attracted mnch attention. This engine, 
which is of forty horse-power, actuates the pomp, which makes 
about ten strokes per minnte, raising sixty or seventy gallons per 
stroke, the Hft being about 12 feet. An ingenious little inab^- 
ment, called the " Pneumatic Becorder " (Whitehonse and Clarke's 
patent), registers the nomber of revolntioos per minnte made by 
the engine, so that it is always possible to tell the amount (^ 
sewage being raised by the pnmp. The engine has a somewhat 
novel arrangement of cams, which allows of the steam being cnt 
off at any portion of the stroke. The sewage comes, bhtck as ink, 
through the out&ll into a small tank or reservoir on one side of the 
engine-honse, into which tank or reservoir a continnous stream of 
lime and water is poured from a barrel or trough above, the lime 
being mixed with water by band, the sevrage water itself being 
used to mix with the lime, owing to water being scarce at 
Tottenham. From the tank or reservoir before-mentioned the 
sewage, diluted with the lime and water in the manner stated, 
flows through a penstock to the pomp, by which it is raised to the 
subsidii^ tanks. Flare lime is used. Several of the Members 
took exception to the manner in which the lime is mixed, con- 
tending that by the mode pttrsued at Tottenham it is no 
deodoriser at all, inasmuch as, not being slaked beforehand, no true 
hydrate of lime can be farmed, and therefore that the mixture as 
described was mere lime-wash ; in other respects the members did 
not consider the r^ulte satisfactory. Mr. Clements, the Engineer 
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to the Local Board, admitted that the lime was not used aa it 
ehonld be at present, for Tariona Teasous, but that in a sbort 
time tbe works wonH be under different management, as here- 
after stated. The sabeiding tanks are three in nmnber, parallel to 
each other, and are bmlt of coacrete. Each tank is 300 feet 
long and 25 feet wide, with an average depth of 7 feet 6 inches. 
When a tank is filled, the contents are allowed to -sabaide for 
two days, aai the water then flows off into what is known as 
" No. 4 tank," whence it passes into the Lea — clarified and 
improved certainly, but (aa expressed hj several of the Members) 
BtiU in the condition of sewt^, so that it is not difficult to 
conceive that the river Lea is in a very polluted state. The 
slndge or deposit is pnmped from the bottcoo of the tanks into 
large shallow pits, where it takea from six weeks to two months to 
become comparatively dry and consolidated, when it is mixed with 
lime and ashes, and osed as manore, which, although given away, 
is not removed with any alacrity 1^ the farmers ; indeed, in order 
to get rid of it a large quantity is now being buried. The process 
thus briefly described is the old-&sbioued lime process imperfectly 
carried out, but the works are about to be taken over and managed 
by the Enfleld Sewage and Chemical Manure Company (Whit- 
thread's patent) upon the following terms : The Tottenham Local 
Board will do the pumping, maintW the engine, &c., and pay the 
Company 200^. per annum (tbe estimated cost of lime), besides 
allowing the Company to dispose of the sludge, the Company, on 
the other hand, engaging to find all the chemicals used in their 
process, and all labour required, and also guaranteeing to meet the 
requirements of the Lea Conservancy as to the effluait water. 
When this Company takes poraession of the works, the lime will be 
properly slaked before using, and mixed by machinery now erecting 
for that purpose.* 

After the inspection of the Tottenham works was condaded, the 
Members proceeded to the Alexandra Palace, A considerable time 
was spen^ mider the guidance of Mr. Martin, in examining the 
principal constractive features of this building, in which, although 
great progress had been made, much remained to be done. 

The Members having adjourned to a room adjoining the great 
banqueting hall, kindly placed at their disposal by Sir Edward 
Lee, the chair was taken by the President, Mr. Lewis Angell, aad 
the fallowing paper was read. 

* Whittbieftd'a process has Bincfi been abandoned. 
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A SHORT PAPER ON STREET WATERING. 

Bt ALBERT W. PARRY, AsBOO. Inbt. C.E., 
BoBOuaH SuBrBxoit, BEXDina. 

The pBrticokre that I am abont to give on the subject of street 
watering bear cHeflj the character of a comparison between the 
value of two BystemH of laying on the water ; one being by the 
ordinary water-carts and barrels, and the other by what I will 
term band watering. 

I have selected this subject mainly on account of the many 
inqniries that have been made respecting our system of hand 
watering- 

I have endeavoured to be explicit and to give you the neceeaaty 
particnlara in few words. 

The watering of the carriage-ways of streets is, as all town 
surveyors know, a work of necessity in dry seasons, and to do the 
work most efficiently, and at the same tiioe at the least cost, is a 
matter of some importance in all towns where the carriage-ways 
are principally macadamized. 

I will take for my present purpose, to illustrate what I am 
about to say, the borough of Reading, where I am located, and in 
which there does not exist a paved carriage-way ; there are about 
twenty-tbree miles in length of public roads, about seventeen of 
which are watered mostly twice a day ; and to do this we have in 
use eleven water-carts and barrels and four hand-watering machines. 

To give the coat, and describe the utility of the two modes of 
vratering, I have prepared the following particulars. 

A water-cart will water twice a day a superficial area of 23,849 
yards, and for a length watered one width, that means 5962 lineal 
yards, or for a donUe width 2981 yards, the cost per day of laying 
on being as follows : horse, cart, and man, 8a ; cost of maintenance 
of oart, hameas, shoeing, &c., Is, 5d. ; making 9«. 5d, per day. 

With respect to the hand machinee, we have in use one of 
HeBdl/e Drum Machines, and three of special make, aomewbat 
similar to those need in Paris. They are both capable of doing 
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the same amoant of work, and the area of road wat«ied twice a 
day by one machine is 23,740 aquare yards. 

Headly's machine cost na, five yeare ago when new, 312. 7a. 3d., 
and the repairs and maintenance since that date have been 221., 
or an average of il. Ss. per annnm, and is jnat now ahnoet past 
repair. The other description of hand machine cost each, when 
new, abont 20^., and the repairs and mainienance have amonnted 
to an averf^ of '61. 18b. each per year. They were in use scane 
tune before Headly's was obtained, and they will be of nse for a 
long time yet. 

The cost of labour per day by the hand machinea is for two men, 
at 2s. lOi. each, 5e. 8d., as it requires two men to wort the machine 
properly, one to distribute the water, and the other to move the 
machine, and to attach and detach the apparatus to and from the 
hydrants; add to this Id. per day for maintenance and repairs, 
will make Gs. Sd. per day. The qtiantity of water delivered by 
the water-carts is 0'51 gallon per square yard, and by the hand 
machine 1 ' 30 gallons. 

It will be seen therefore that the quantity of water Lud upon 
the Bnr&ce of the road by the hand machine is much in excess of 
what is done by the water-carts. Having had some years' ex- 
experience of both the systems of street watering that I have 
described, I am satisHed that whenever watering by the hand 
machine can be resorted to, the roads are watered much cheaper 
and better than by the water-carts, and it is only in narrow streets, 
where the apparatus would obstruct the trafGc, that water-carts 
are the most useful, and narrow streets of course need the least 
watering. 



A short discussion ensued, the general opinion being that for 
wide tboronghlaree with not too great a traffic, the system of hand 
watering as advocated by Mr. Parry was the most efficient and 
economical. The present system of watering roads by means of 
carts and vans was condemned as cambersome and espenrnve, 
although, under certain circumstances, it was the only means at 
preset available. Bayley's hydrostatic water-van was spoken of 
as being superior in point of economy to the ordinary water-carts. 
The system of watering trom perforated pipes laid along the edges 
of the kerbstones, such as Brown's patent, was also discussed, and 
generally approved of in principle. 



Digitized by Google 



BEWEB TKKnr.AT10N. 153 

The sabject of Seweb Ysnthaiioh was then briefly diecnaBed. 
Mr. ADgeU, Mr. Ellice-CIark, and ■ other Members etating it as 
their fall conviction that the only proper way to ventilate sewers 
was to have ae many openings as possible, nnimpeded by charcoal 
or anything of the Innd. Sir Joseph Bazalgette ttai Mr. Haywood 
had, many years ago, proved that ventilation by means of fumacee, 
as adopted in mines, was impossible. It was stated, however, that 
at Shafteebnry, a few years ago, the main sewer of the town was 
ventilated successfnUy by means of a large nnmber of 4-inch 
pipes, which were carried up against the houses at short distances 
apart, bnt such pipes were not used to carry off rainvrater from 
the roofe, or for any other purpose but that of ventilating the 
sewers. 

After the bosiness of the day was concluded, the Members 
dined together at the Alexandra Palace. 
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DISTRICT MEETING AT COVENTRY. 

The fifth meeting of the District Gommittee for the Midland 
Conntiea was held on Saturday, Aug. 29, 1874, in St. Mary's Hall, 
Govetitry. Mr. Lewis Akoell, G.E., Preddent of the Association, 
occupied the chair. In addition to the Members, the following 
visitors were also present : Alderman Marbiott, Coventry ; Dr. 
Fenton, Medical OflBcer of Health, Coventry ; Mr. F. Wylbs, 
F.G.S., AUesiey Hall, Coventry ; Mr, Thohas Whitlby, Coventry ; 
Mr. WnxiAM Boos, Coventry ; Mr. W. J. Ba.ck}aij.y, Assistaiit 
Sarveyor, Leamington; Mr. Johh Baeeb, Assistant Surveyor, 
Warwick ; Mr. A, J. iNasAM, Warwick ; Mr. A. J, Fairlis, 
Warwick. 

Mr. FoiTCHABii, Engineer to the Warwick Corporation, and 
Hon. Sec. for the Midlands District, read the minutes of the last 
meeting, which were duly coofiriDed. He also read letters from 
several Members expressing their regret at not being able to attend 
the meeting. 

The HoH. Seorbtabt then read a letter from Mr. Eawlinson, 
C.B., C.E,, the former part of which was not for publication, but 
which dealt with the question of the defecation of sewage by chemical 
processes. Li the latter part of the letter he said that he tiioronghly 
approved of the Association, and hoped it would prosper and be- 
come a power in the land. 

The Members then, under the leadership of Mr. Pumell, City 
' Surveyor, Coventry, paid a visit to the eilk factory of Mr. T. Stevens, 
and also to the watch factory of Mr. Wallen, the works in ectch 
instance very Snuch interested the Members of the Association and 
the visitors. They then returned to the Craven Arms Hotel, from 
whence they were conveyed to the Sewage Works, at Whitley, where 
they were met by Mr. MellisB, C.E., Engmeer to the Company, and 
Mr. Coddington, the manager of the Coventry works, acting on be- 
half of the General Sewage Manure Company. The Members were 
taken over the works, and rarious steps in the process were ex- 
phuned in detail by Mr. Coddington, the Members of the Association 
asking a number of questions, which were freely and courteously 
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answered. The effluent initei was seen ondet very unfaToarable 
circmostaQces, oving to the riolent etomiB which had occurred 
during the morning — one, m fact, a very short time before the 
party reached the works. In consequence of this the outflowing 
water was mixed with a considerable quantity of mud, and pre8ent«d 
a very dark appearance, which tended to nn&Tonrably impress 
the Tisitors with the efiBcacy of the process. Mr. Goddington 
bravely battled f^ainst the adverse circnmstances, and strove in 
every way to show that the dark colour of the water had no bearing 
whatever npon the general mode of treatment adopted; bat it 
appeared that after all his efforts an impression was left upon the 
minds of the majority of those present less favourable tlum pro- 
bably would have been the case if the water had been clearer. 

Tike Members were then driven to the Waterworks at Spon 
End, where the Diamond Boring Company are engaged in sink- 
ing a shaft for a further snpply of water. When ttie Membete 
reached the works the drill was not working, in conseqnence of 
an accident. After waiting some httle time operations were com- 
menced and watched with considerable interest for a few minatee, 
the Members crowding the small platform to get as near a 
view as possible of the action of the machinery. At this point 
what might have proved a serious accident occurred. The large 
wheel over which the strap from the fly-wheel passes suddenly 
broke in two, one half &lling with a terrible crash to the platform, 
coming very near to several of the gentlemen who were standing 
there, and so near to one that it tore a large rent in a coat which 
he was carrying upon his arm. This of course stopped all farther 
operations. The process adopted by the Diamond Boring Company 
was explained in detail ; and subsequently the party adjourned to a 
quiet part of the grounds, where Mr. Fubnell, City Surveyor, read 
a paper, containing a description of the City Waterworks, and the 
various borings. 
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DESCRIPTION OF THE OOVENTBY WATER- 
WORKS. 

By E. J. PUBNELL, City Subtbyob. 

Thb water enpply of Coventry ie derived from four artesian 
■wells, sunk in tiie new red sandstone. Two of these wells are 
75 feet deep : one, 195 feet ; and one, 300 feet ; the strata paaaed 
through being alternate beds of sandstone and red marl. The 
dimensions of the two deepest borings are as follows : 

No. 1 Wbu., 195 feet deep, completed November, IS56. 
Cast-iron pipes 25 f«et .. 12 inches dUmetor. 



No. 2 Wbll, 300 feet deep. 

Brick shaft 23 ft 

Cast-iron pipes 18 , 

„ perforated 130 , 



The last-mentioned boring was completed in September, 1860, 
and the increase in the supply from it was 240,000 gallons per day; 
the total quantity obtained irom the fonr borings being at the 
present time abont 600,000 gallons per day. In addition to this 
about 60,000 gallons per day are obtained from two surliice springs, 
and aboat 60,000 gallons per day from a small brook, called the 
Barley Brook, which is filtered before use. The water from the 
wells rises in a circular brick tank 100 feet in diameter and 16 feet 
deep, and from thence is pumped through a 14" main to a service 
reservoir 100 feet high (and over a stand pipe 42 feet higher to 
supply the more elevated parts of the city) by a 60-horBe power 
condensing engine. There is also a 40-horao power Cornish engine 
at the pumping station, which some years since was powerful 
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enongli to pomp the water required for the city ; bnt in 1857 the 
increase in the consnmption had become eo great that it was found 
necessary to have more engine power, and in 1858 a new engine 
was pnt down ; since then the consumption has steadily increased. 
In consequence of the long dionght this spring and summer the 
corporation have made arrangement with the Diamond Boring 
Company (under the advice of Mr. Hawksley) to sink an additional 
well 8 in. In diameter to the depth of 400 feet, if they do not find 
water before arriving at that dc^th, and, as yon have to-day seen, 
the boring is prc^reesing.* 

" The number of houses supplied at the present time is 8010, 
and the number of water-cloeeto 4300 ; no charge being made for 
these unless they are on the first floor. 

" The total cost of the works has been 33,000;. 

" The following is the analysis of the water, made by Professor 
Miller, King's College, by order ot the lords of the Privy Council, 
August 20, 1860 : 

Hardness, before boiling (Clark's scale) 10° 9' 

„ after boiling one hotur 3° 7' 

Speoiflo gravitr .. 1000° 18' 

Solid contente in grains per imperial galloD — 

Pixedialts I7-7S 

Volatile and oombnstible matter I'M 

Total BoUd matter .. .. 19-20 

■ Nitrioadd 0-16 

Ammonia 088 

Oabio inches of gas per gallon — 

Otubonioacid 913 

Ozfgeii 1'6S 

Nitiogsn i-a 

Total quantity of gas in solution ., ,. IS '22 

Proportion of oxygen to nitrogen, I in 2-69, 

" The aven^ annual quantity of water for the last ten years 
has been 235 million gallons, and the consumption of coal during 
that period annually 680 tons. 

" The whole of the works were designed and carried out by 
Thomas HawkEdey, Esq." 

Mr, FBnoHUtD said he bad received a letter and paper £rom 
Mr. Greatorex, the late Surveyor to the Coventry XiOcal Board, the 

* The boring was disoontinned at 410 feet, an additional quantity of 160,000 
gallons per day being then obtained. 
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latter 1)eiiig, as he said, a gnpplemeDt to vhat liad jnst been supplied 
by Mr. Pumell, inasmuch as he {Mr. Greatorex) was the Snrveyor 
at the time the previons works were carried out This paper really 
did not coDt^ any specially new &cts. In one particolar, Mr. 
Oreatoiex's figures did not qoite harmonise with Mr. FnmeU's ; but 
a few qnestioBs from some of the gentlemen present elicited &om 
Mr. Pnmell an explanation, which diowed that the difference aroee 
&om Beveral circnmstances, which did not aSect the main issne. 
Mr. Pritchard also read a portion &om the returns he had obtained 
in connection with the Haseley Water Scheme from a large nnmber 
of towns, aa to the qnantity of water supplied per head of the 
population, CoTentry standing at 19, Leamington '22, Warwick 25, 
and other towns, some sinldDg as low aa 6, while others amounted 
to 70 gallons per day. 

Mr. Anqbll, the President of the Association, expressed an 
opinion that the return read by Mr. Pritchard was a most valuable 
one, and he thought it would be very dearable if Mr. Pritchard 
would reproduce bis paper, so that it might be pnnted and circu- 
lated amongst the Members. 

Mr. Pbitch&hd intimated that probably at their next meeting, 
if it was the wish of the Association, he would bring the subject 
forward in the form of a paper, and so introduce the information 
which iras contained in this return. 

The party then inspected the engines, the various points of which 
were explained by Mr. Pumell, and then returned to St. Mary's 
Ha l l to discnsa the Coventry sewage process. 

8KWAGB WOBEB. 

Mr. Msijjss, Engineer of the General Sewage and Manure Com* 
pany (Dr. Anderson's Sulphate of Alumina process), who was 
invited by Mr, Anqbll to introduce the subject, said : 

Ton have to-day had an opportunity of inspecting the buildings 
and machinery with which the General Sewage and Manure Com- 
pany are dealing with the sewage of Coventry, with a view to the 
purification of the river Sherbonma 

It has afforded me much pleasure to exphun to yon the various 
parts of the works, but I doubt if it would be complete without 
giving you also a few statistics in connection with the undertaking. 

I think much harm has been done, and the solving of the great 
sewage problem greatly retarded, by a want of unity amongst tiiose 
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who are Teally seekmg the public good in this matter. There are 
other reasons also why more prepress hae not been made, and 
Amongst them I would mention the cooBtitntion of the sewage 
qnestion into a commercial one, with the idea that large fortunes 
were to be made directly from the sale of sewage manm'es. This 
has caused much disappointment, distruBt, and disoooragement 
The manner, also, in which rival schemes are pitted against 
each other, the promoters entirely forgetting or losing sight 
of the foot that each locality and town most be dealt wil^ on its 
own peculiar circmnstanccs, and that however well any one plan 
may answer in one place, it would be an entire failnre, perhaps, in 
another ; and lastly, thongh not least, I would allnde to amateur 
chemists and amateur engineers, who haTO done more to retard 
matters than anyone else. 

I trust that yon will agree with me in thinking that in onr 
Oov^itry undertaking we have ascended the ladder of progress by 
a few steps. It is the first instance of any town in the United 
Kingdom having got over the sewage di£ci^ty throngh the appli- 
cation of a precipitation process. Mtmy attempts have been made 
to deal witii portions of the sewage of a town, bnt it is a very 
different matter when the whole of the sewage, night and day, ia 
dealt with ; for the flow of sewage, like time and tide, waits for 
no man. 

The fine weather average flow of sewage from Coventry, which 
has a population of 40,000, amounts to 1,800,000 gallons in the 
day of twenty-four hours. As you have seen, the first process is 
that of mechanical straining of the sewage ; the second is the 
admixture of the principal chemicals j the third is the admixture of 
a small quantity of milk of lime ; the fourth is the precipitation of 
the solid matter ; and the fifth is the drying of the sludge into an 
agricultural manure. 

The sewage of Coventry yields about five tons of dry manure 
dfuly, and this is chemically valued at SI. per ton. Of course the 
demand for the manure must be gradual, more especially as there 
is a large nmnb^ of persons who have no futh in sewage 
manures. For my own part, I can only say that a few yeam ago I 
also was sceptical on this point, but since I have observed the 
effects produced upon crops through its application at Whitl^ 
&rm, I am quite sore that it possesses valuaUe fertilizing 
qualities. 

The Coventry works have only been in operaticai four months, 
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80 that it would be premature fo produce any statistica as to the 
cost of working ; bat this I feel I may safely say, that if all the 
maiiTire finds a market at its stated Talne the retoms will be larget 
thaa the espeDditnre. I would at the same time advise local 
authoritiee Dot to rely too much upon the retnrDs, bnt first seek to 
deal with their sewage as they do with any other portion of the 
manicipal machinery, sach as police, roads, sewers, &c., and tb^i 
endeavour to make as moch aa possible ont of its prodncts. 

I thiji^r a great deal more would also be accomplished in solving 
Bew:^;e difficulties if more honesty and straightforwardness were 
shown in the discnsaion of the matter. I am, therefore, not dis- 
posed to hide &om yon any of onr shortcomings at GoT^itry. Of 
course, we have oor difficulties and onr occasional accidente, bnt we 
do not try to put a clean face on the works for any special occasion. 
Yon will have seen that we are overburdened with sludge. This 
is in a great measure due to our drying machinery having be^i out 
of work more or less during the last five or six weeks, to enaUe 
Messia MUbum and Company to erect a new sludge filter imme- 
diately over two of tbe drying machincB, and te make arrangements 
for new fiue» by which the gases arising from the sludge should be 
burnt instead of escaping into the chhnney stack. This is the 
principal cause why you see so much undried Bludge on the pre- 
mises ; though, at the Siime time, I would mention that the drying 
machinery is not quite adequate to the rest of the works. I antici- 
pate, however, that with Messrs. Milbnm's new filter the present 
machines will dry four-fifths of the sludge, and that the erection of 
another drying machine and filter — Bpsce for which is provided in 
the buildings — would dry the remainder. 

Yon will also have noticed that at present the machinery for 
pulverizing the manure is not yet completed. 

In condnsion, I would mention the Nuneaton Sewage Works, 
which have so prominently figured in the newspapers of late. The 
Company lias hsdt hem in operation for two years, but the works 
are now quite inadequate te deal with the large increase in the flow 
of sewage, through leakage of river and subsoil water into the 
sewers ; and the question that has arisen is merely whether the 
Company or the Local Board of Health should enlarge them. I 
have taken this opportunity of mentioning this, because I am 
desirous of preventing a valuable process from being marred by a 
mere question of pounds, shillings, and pence. 

Mr. AnaEu, (I^^dent) opened the discnsdon by remarking 
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that he feU bound to say the works, as works, were well adapted 
to the purpose to which they were devoted, and reflected great 
credit upon the Engineer. He waa not in a position to express an 
opinion npon the teanlt of the chemical treatment of the sewage 
adopted. He hoped he m^ht say they were in a position to 
approach the snhject without prejndice, and he wonid assure Mr. 
Melliss that the Association would welcome any attempts to solre 
the sewage difficulty, whether iboae attempts came from engineers, 
chemists, promoters of companies, or any other persons. At the 
same time, as responsible officials, they felt they could not give their 
countenance to anything which waa brought before them, unless it - 
were proved by due and prop^ testing. He thought that the com- 
pany had scarcely been at work long enough to determine the 
queetion of the commercial value of the residuum. Speaking &om 
experience, he said that the cost of treating sewage by chemical 
process was very great. Beferring to the district of Weat Ham 
(where he is Engineer), he could say that with a population of 
80,000, it had been ascertained that for the chemical treatment of 
their sewage by one process 14,0007. a year would be required. 
This was a very large sum of money to expend upon chemicals, eai 
the most that they were promised was that they m^t get a result 
which, if it did not pay, would at least involve them in but httle 
loss. This was of course a very serious thing. He thought the 
promoters of companies ought to he in a position to prove tiiat 
the towns would not suffer loss by such a venture. Then there 
was the difficulty which they had experienced that day, when a 
large volume of storm-water poured down the sewers, went through 
the works, and must have washed out a very large quantity of 
the valuable chemicals which had been deposited in the ttuiks. 
These were among the reasons why he thought, as he had at a 
previous meeting said, the Grovemment ought to take the matter 
up, and give them some assistance. At present they could get no 
rehable information from that source whether chemical defecation 
was the better principle, or to send the sewage upon land. He 
recommended that a eommisfflon should be appointed to test 
this qnestion. He might say, and it was in favour of Dr. 
Anderscm's process, that three months ago he paid a visit to 
the Coventry worls, and took a sample of the water. He also 
took, at the same time, a sample of the effinent water from other 
works, where the aewage was treated upon a different principle. 
He examined both the samples in three days after taking th^ ; 
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that from GoTentry vas pnro, while the other was meet offen- 
aiye. He put the bottles away, and on the preceding day had 
opened theiu f^!;am; that from the Corentry works was still 
witbont smell or taste, while the other was in a most offensiTe 
state, showing that decomposition had been going on very rapidly. 
PorificatioQ was, of course, a relatiTe term. If the stream into 
which the sewage was poured was not to be osed for domestic 
purposes, obviously it would not need that the effluent water 
shoold be rendered so pore ae would be requisite in the event 
of a tiver being a source of domestic supply. Mr. Angell then 
" passed on to refer to the difficulty of drying, which, he thought, 
was one of the greatest diffictiltiefl connected with the system. 
He was bound to say he thought Milbom's apparatus hitherto 
a feilure, as it would not dry ordinary sewage sludge excepting 
at a great cost. Th^ had noticed that day that the sewage was 
pouring into one of those dryers at one end in a liquid form, 
while it came out at the other dried 1^ intense heat. But it had 
struck him in connection with this aspect of the subject whether 
some absorbing agent could not be discovered and apphed : quick- 
lime had suggested itself as such an agent, which, if applied to 
the sludge, would absorb the mcnstore and pximote the drying 
process, while it would add to the manure a property whit^ to 
some lands would be of a very valuable kind. When in the Pot- 
teries he had found there was a waste substance — plaster of Paris 
— and it stmck him that the combination of this plaster of Paris 
with the sludge might effect to some extent the desired end. The 
great obstacle in all cases was the cost; the application of expensive 
i^nts to a worthless subject. He did not think that MUbum's 
apparatus at aU solved the difficulty, and rwterated the opinion 
that the Government ought to come ftnrward and assist them out 
of their difficulty. Here they had one authority telling them that 
nothing would do but to put the sewage upon the land, while 
another as distinctly affirmed that it was utterly foolish to suppose 
that any such system as that could possibly do. So that they vesra 
in this position : if they followed the advice which was given them 
by one Government Inspector, they would be immediately sat upon 
by another. He must say that what he had seen that day tended 
to convince him more than ever that the sewage must go upon land. 
They had noticed that the effluent water that passed into the river 
through the land was comparatively pure, while that which came 
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&om the tanks was much less pure. But whatever might be their 
opinions apon these qnestions, he was sore they would all be unani- 
mons in according a vote of thanks to Mr. Melliss foi bis paper, 
and for his kindness in attending that day to explain to them the 
natore of the process. 

Mr. Kelliss thanked the gentlemen for Uieir kindness, and said 
he had been very careful in tiie statements he had made, believing 
that it was proper that nothing but the absolute trath should be 
stated in discoBsioiis of that chfmwter. 

Mr. PmcooK, Borongh Surveyor, Northampton, said he had come 
that day to see the process of dealing with the Coventry sewage, and 
he was sorry to say he could not pronounce any eulogy upon it. As 
&r as he conld see, it was no new system. It was the same principle 
that he himself bad carried out ten years ago, but which he had 
abandoned; in &ct, it had proved so unsatisfiictory that they had 
three injunctions from persons residing upon the river, because of 
the impurity of the water, and they were driven on to irrigation. 
He had been surprised that there bad been no statistics adduced. 
That was a most important element in the calculation, and he would 
have liked to have known what the cost of the shale was. He 
thought it was scarcely fiiir to keep &cts of that nature back. He 
had used shale, obtained from Norway, which had cost 5/. per ton, 
and which was, of course, a very heavy charge. Then he had 
tried different kinds of clay, bat these, too, bad not yielded the 
rfflulle he desired. But after this system of treatment the sewage 
really was identical to that used by Dr. Bird, who was the £rst 
to suggest the use of sulphates; for in all the other modifica* 
tions this was the basis. Having remarked again upon the use of 
various kinds of clay, he said that he bad found that the fermginous 
clay was best and cheapest. They had been able to send down into 
the river a clear ontflow of effluent water, but it afterwards fer- 
mented and produced impurity. He had come to the conclusion 
that there was no chemical treatment known which would prove 
successful. He thought that downward filtration, such as had been 
carried out by Mr. Bailey Denton, at Merthyr Tydfil, might do, 
but, practically, he believed that the sewage would have to be put 
over large areas of land, and irrigation was the real solution of 
the difficulty. Sewage treated chemically would, after having been 
poured into the river, sooner or later, prove foul. 

Mr. SiEPBENS, Borough Engineer of Leicester, said that he too 
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had been able to produce b; cbemicat process a clear water, but 
that after it liad been in the river a Uttle while it soon became 
impure. His opinion was that it would have to come apon the 
land. So he thought that probably the best way would be to 
combine the two proceesee, cbemicat and land. 

Mr. PwTCHAitD, Borough Engineer of Warwick, argned for the 
taking into account the utilization of sewage, bat he warned town 
authorities from expecting too great returns. He, too, was in 
&Tonr of the combination of the two ^stems, chemical and irriga- 
tion; and agreed with the reroarks of the President as to the 
importance of a Gonunisffion being appointed by Goremment to 
thoronghly investigate the matter, and give them some definite and 
anthoritataYe information. 

Mr. Haapeb (Merthyr Tydfil) remarked that this was the 
first time he had had the pleasure of meeting them, and he was 
glad to find 80 mnch unanimity prerailing. He stud he had had 
considerable experience in dealing with the sewage question, and 
some years ago he had constructed works at Cheltenham. The 
Cbneral Board of Health of that day had sent down Mr. Austin to 
investigate the matter, and they had adopted the plan of precipita- 
tion and filtration. The tanks had been constructed at great 
outlay to carry out these two processes, but th^ had ^ed. He 
(Mr. Harper) had constructed the original works at Whitley 
for this town, seventeen or eighteen years ago, as a contractor. 
They, too, did not answer. He confessed he had not seen all that 
he had expected that day. Some time once, at Merthyr Tydfil, 
they had been visited with injunctions, which had cost the town 
some seven or eight thousand pounds. A sewerage system had 
been constructed at a cost of 30,000?., and they were now engaged 
in the construction of works for the treatment of town Bew^;e, 
which would cost another 60,00OZ, They had purchased 400 
acres of land for this purposft The Court of Chancery had sent 
down Mr, Bailey Denton to the town, to inspect and report 
whether something could not be done, while these works were in 
process of preparation, to mitigate the nuisance which existed. The 
Rivers Commissioners, in their Keport, had made some remarks 
upon intermittent filtration. Dr. Frankland had said that an acre 
of land upon this principle would receive and defecate the sewage 
from a population of 3000. Mr, Denton had recommended the 
setting apart of 20 acres for the carrying out of the principle of 
downward filtration. These 20 acres were divided into four parts 
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of 5 acres each, and each of these parts redivided into eight plots. 
They were deeply drained to the depth of 7 feet; the land waa of a 
light friable loam character, oretlying a Btratum of giarel ; so that 
drains need not be nearer t<^etlier than 60 yards, uid though so far 
apart the land was completely drained. That system was only at 
work a short time— eight or nine months — and it was not, there- 
fore, long enoi^h time to determine as to what would really be the 
results, and as to whether the land thus treated would not itself 
become a nuisance. Eeferring again to Dr. Frantland's estimate, 
Mr. Harper gave it as his opinion that an acre of land would not 
take the sewage from three thousand inhabitants, but that five 
hundred woold be quite as high an estimate as ought to be made. 
Generally speaking, he expr^ised himself as decidedly in favour 
of irrigation. 

Mr. WxLES thot^ht it would be ttax to ask Mr. Melliss as to 
what proportion of water was flowing ont and over the land that 
day at the wot^. There seemed to be an impression among some 
of the gentlemen who had inspected the sewage works that a large 
quantity of water was always going off improperly dealt with into 
the river Sherboume, whereas he had been told it was only on 
extraordinary occasions, as on that day, when there was a heavy 
storm, that any water thus went into the river. 

Mr. Melliss said that on occasions like that of the hea.vy storm 
of that morning they coold not get the whole of the water on to 
the filta:-bed, but that under ordinary circtunstancee the whole 
passed through the filter-bed, and therefore went into the river in 
the condition in which some of them had seen the water issoing 
£rom the lower drains that day. 

Mr. Fii>oocE remarked that he thought the ose of chemicals 
would produce a gelatinous substance, which would very soon clog 
up the filtOTB. He thought three acres would not be sufficient, 
and would soon get clogged up. 

Mr. Meixiss said that Dr. Anderson claimed for his process that 
it was the cheapest, and that the effluent water was good. That 
day, as they had seen, there had been a great flow of water in a 
large proportion of mud, which mixed with the water, and which 
had produced a bad impression upon the minds of those who 
viewed it. Ordinarily they had not that condition to contend with. 
As to the cost, he said it would be about 5^ per milHon gallons, 
chemicals and labour included. He had made that calculation two 
or three days ago. 
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Mr. Habfeb asked if that iudaded the drykg ? 

Mr. Melliss said no. 

After some other remarks, a vote of thanks was pa^ed to Mr. 
Famell (City Sarveyor) for his paper and for his attention to 
the coDTemence and comfort of the Members visiting GoTentry that 
day, and Mr. Purnkll replied. 

The Members then adjourned to the Craven Anns to dinner. 
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DISTRICT MEETING AT NORTHAMPTON. 

Thb sixth meeting of tlie District Cominittee for the Midlands vaa 
held in the GoiiDcil Chamber, at the Town Hall, Northampton, on 
Thursday, April 15, 1875. Mr. Lewis Anqeli^ C,E., President 
of the Association, occupied the chair. 

The President expressed the pleasure it afforded him to meet 
the Members of the Association in Northampton. This was the 
first time they had visited the town, bat he had no doubt that 
there, as elsewhere, they had an interesting day's work carved 
out for them. He regretted that the attendance was somewhat 
small, bnt this was owing to many of the Members being engaged 
on Parliamentary work then. The critical state of the health 
of the wife of Mr. Jones, the Qeneral Secretary, also prevented 
that gentleman from attending. 

Mr. Pbitohabd, the Hon. Sec., then r«ad the minutes of the 
last meeting, which were confirmed. The Secretary also read 
letters hom Members of the Association residing in all parte of 
the counhy, expressing regret that engagements which could not 
possibly be foregone prevented their attendance. They hoped, 
however, that the meeting would be a successful one. 

The Pbesident announced that the Council had presented a 
memorial to the Local Government Board, asking for certain points 
of amendment in the Local Goyemment Act, especially for that 
which will put the Borough Engineers on the same level as medical 
officers, and give them the same protection. No answer to that 
memorial had as yet been received. They were also preparing one 
asking for an amendment of the Public Health Acts upon several 
points suggested by their experience of the working of the old 
Acta, and which had not been clearly brought before the Govern- 
ment. He found that Mr. Lobley, of Hanley, had sammarised 
a number of points which had occurred to him ; they were certainly 
very valuable suggestions, and he only regretted that Mr. Lobley 
did not send them through the Association, as they might then 
have had greater weight with the Local Government Board. 

Mr. Lobley replied that it was really a report to the General 
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FarpoeeB Oommittee of his Board, and they inBtracted that it sbontd 
be printed. 

Mr. HoNBOM snggeeted that an atteinpt be made to get tbe 
words " new road " defined in the new Act, as at present it was a 
matter of difficulty. 

Mr. PiDoooE quite agreed with Mr. Monson. NorthamptoQ 
waa at that time in a very serions dilemma on acconnt of the diffi- 
culty. Tbe Act defined a road to mean a footpath or any pnblie 
passage, and tbe conseqnence was that they had a paasage of more 
than half a mile in length, which, when bnilt npon, made the 
honsee all irregolar, being up to the bonndary in some places, and 
30 feet back in others. He considered there should be a clause 
compelling those who built by the side of a narrow road to set back, 
so that there should be at least 20 feet on either side of a mean 
centre line. 

The PBgaiDENT remarked that the ^ggeetions made would be 
considered. "With reference to the financial position of the Associa- 
tion, he mentioned that there waa 1601. in hand, and stated that tbe 
Council had decided upon publishing the " Proceedings " of the 
Society &om the conmiencement. 

Mr. MoNBOiT objected^ the sale of copies to others than Members. 

Other Members present c<HMdered it would be advisable to adopt 
the proposal of the Gonnoi], belieTing that the publicity thus given 
would be of considerable benefit. It was accordingly^ proposed 
by Mr. Bayms, seconded by Mr. PoBsaii, and resolTed, that the 
meeting approre of the pablication by Messrs. Spon. 

The Members then, under the leadership of Mr. Fidcock, paid a 
vimt to the Sewage Farm. The varions matters in progress were 
explained by Mr. Pidcock, who also replied to the nmnber of qnea- 
tifms put by Members of the Association. Betnming aft«r a couple 
of hours' surrey, they yisited Messrs. Turner Brotbors, Hyde, and 
Co.'s shoe manniactory. The senior pfoiner (Mr. Itichard Turner) 
kindly conducted the party. After this au adjournment was made 
to the Town Hall, where Mr, Pidcook, of Northampton, read a 
paper on the Sewage of Northampton. 
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NORTHAMPTON AND ITS SEWAGE. 

By J. H. PIDCOOK, BoEouaH Soetbioe, Noethakpton. 

I FBOFOSE in this paper to give a Blight bott^ of the adTsnce of 
sanitary mattore in tiiis town during fifty or sixty years, together 
with some few local atatistios, which I hope may prove interesting to 
you. Northampton is a very old borough, and can exhibit an un- 
broken line of mayors Eonce 1377. The area of the town is 1520 
acrea. It is situated on the iioustoue series of the lower o(^te, on 
the northern side of a valley through which flovra the navigable 
river Kene, vbicb bounds the town on its west and south sides. 
The town rises abruptly from tbe river to an elevation of 120 feet 
in half a mile, continuing on to tableland on the N.E. to 200 feet 
in a mile's distance. The town, thus situated, with a 8. and S.W. 
aspect, on a porous soil, ought to be one of the healthiest. The 
geological formation is very peculiar; the greater portion of the 
area is occupied by the irouatone, but it is so intermingled with 
limestone, sandstone, blue and white days, white sand, yellow saud, 
and gravel, that frequently in culverting the town, all these have 
been met with in the length of a single street, the rock and the 
white clay being so hard as to require blasting with powder. Tbe 
result of this mingling of strata is a plentifnl supply of very pure 
water, which, in the form of springs, comes to the snr&ce in several 
parte of the town, but from tliis natural blessing results much of 
the sanitary trouble of the town. In olden times every house had 
its well, generally at a depth of teom 6 to 20 feet, and also a neces- 
sary in close proximity. Owing, then, to the porous character of the 
Boil, these wells, as the populatioD increased, became contaminated, 
and were obliged to be disused where very fool, but continued to be 
used, and are so still where the pollution is not "palpably apparent." 
Of course, the health of the town suffered, uid does so still, from the 
drinking of tliia polluted water ; but this is a dinunishing element, 
and it is to be hoped that ere long it will be entirely abated, as by 
the persevering compulsion of water-closet drainage into the sewers, 
but few of Uie old middens and cesspits now remain. The 
government of the town, as regards sanitary matters, has been in 
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the hands of Improvement GommiBBionerB. An Act of Parliament 
constituted them such in 1814, another in 1843, and a further one 
in 1871 ; hat by another Act, passed in 1872 and 1874, the go- 
vemment of the torn now resides with the Town Cotmdl. The 
town is supplied with gae and water hy private companies, under 
Acts of Parliament ; the Utter since 1837 ; the former about the 
same time. Gas is supplied to the town at a cost of ia. 9d. per 
1000 feet, the company being at all costs of ereetiiig, maintaining, 
Mid painting the public lamps, of which there are 523. The quan- 
tity is calculated on the basis of each burner consuming five cubit 
feet per hour. The cost of gas to the public is is. per thousand. 
The water supply is not in such a sati^ictory condition. Water, 
being a necessity, ought in every case to be in the hands of the aa- 
thoritiee, the restrictions on its free nse required to ensure success 
to its conmiercial proprietors, mitigates against ite more liberal use 
by the public, especially by the poor. The supply is very good in 
quahty, and not excessive in cost, being Is. per thousand by meter 
to the public. The charge for the nse of the town tot street water- 
ing, &&, bfflug at the rate of l)(d. per ton, to be ascertained by meter. 
I think it should be an object with our Association to press the 
qaeation of a public supply upon our employers in every town. In 
early days the turning of house soU into the public shores was 
visited by a fine. The Act of 1843 gave powOTS to drain the town 
and compel house drainage into the culverts ; and also to raise 
20,000/. to effect the worL The money was soon spent, and some . 
drainage works effected ; but the want of funds and the indisposi- 
tion to increase the rates prevented any systematic carrymg out of a 
definite scheme ; indeed, so piecemeal was this work executed, that 
the greater portion had to be removed and deepened to meet the 
enlarged dimensions of the town. On my appointment to the sur- 
veyorship, in 1858, 1 found matters in a very nnsatis&ctory state ; 
but few of the streets were culvertod ; most of the weUs of the town 
had been converted into ceaspits ; and the soil saturated with ordure. 
I have seen it oozing throngh the joints in the rock in making a 
culvert 20 or 30 yards away from the privies, and at a depth of 12 
and 15 feet. Fever and disease were, of course, rampant, the death- 
rate for 1859 reachiug 28-2 per 1000. My fiist care was to plot 
a section of all the streets, and lay ont a scheme of drainage to meet 
any future requirements for the whole area of the town ; to urge 
upon the Board the necessity of either procuring more borrowing 
powers or to increase the rates ; to devote them chiefly to the con- 
structitm of the culverts ; to organize a staff of workmen, and to keep 
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steadily on to the eompletiOQ. This project was accepted, anA has 
been acted apon since that period to the preeent. Besides what 
has been constracted by private ownere in new streets, 14} miles of 
cnlTorts have been laid, at a total cost of 17^33?., aTsraging 138. 9(2. 
per yaM. The size of each culvert being, the largest, 4 feet by 
2 feet 8 inches ; and the smallest, 3 feet by 2 feet ; ttie least depth 
being 9 feet ; the greatest, 26 feet They are constracted in h^f 
btick, and the insides rendered in Portland cement. In addition to 
this a large main cnlrert has been recently completed in the form 
of a double 5-foot caWert, 1140 yards long, at a cost of 3405?. ; 
31. per yard. All these costs have incloded ventilators, at an average 
distance of 100 yards apart ; street gullies, and 9-inch pipe connec- 
tions, at an avenge of 60 yards apart ; and every expense connected 
with the complete work. At the same time that these culverts have 
been in the conrse of constmction, the houses have been made to 
drain into them, the result being that now, with the exception of a 
few hundred yards, the whole town is completely sewered, and bat 
very few old middens and cesspits remain to contaminate the water- 
bearing strata. The effect npon the health of the town since these 
culverts have been constracted is very palpable and satisfactory. In 
1859 the rate of mortality was 28-2 per lOOO ; in 1860 it was 
26-8; in 1861, 24-2; and in 1862, 21-5; so tJiat the effect on 
the health of the town was immediate in the worst quarters, which 
were, of coarse, the first which were taken in hand. This ratio, 
vrith one or two exceptional years, when smallpox, through the 
neglect of vaccination, got a footing, has continoed since ; bat it is 
to be hoped that this, by the greater control over the habits of the 
people by the medical officer of health, will be still farther reduced. 
Onginally, the sewers emptied themselves into the river, and so, in 
process of time came up the " pollution of rivers " question. As early 
as 1855, struck probably with the glowing account of the "^ 
Dorado " at Leicester, Northampton woold emulate their ent^rise. 
Mr. Marshall, of Birmingham, vraa consulted, and devised and car- 
ried out some sewage works, consisting of four tanks, 12 feet by 
10 feet in axeii, to filter the sewage through charcoal I need not 
note the result. Things went on up to 1860, when larger tanks 
were constructed, and chemical deodorisers and precipitating agents 
were experimented npon, but I had to bear the disappointment of 
seeing all my endeavours succeed no better than others. The 
agents experimented with comprised separate and combined liquid 
and solid lime, perchloride of iron, chloride of lime, sulphate of iron, 
alum, chalk, carboKc acid, and sulphate of alumina ; and the filter 
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beda were prepared witli straw, eocoa-nnt matting, sand and gravel, 
ashes, bomt clay, calcined iron ore and chalk, both upward and 
downward action being tried. The perchloride of iron and the sul- 
phate of alumina were prepared from local materials on the premises, 
at half the cost the; conld be otherwise obtained ; bnt all to no 
puipoBe. The filtrate stiU polluted the river, to the satitdactioD of 
no one, I believe, but the Vice-Chancellor, who, in 1868, acceded to 
the petition of our opponents, and granted an injunction against oht 
works. Another followed in 1870 ; so, foiling all attempts to purify 
the sewage, an Act of Parliament was obtained to take land for a 
sewage &rm, which it is hoped will put an ^id to any further 
trouble on the sewage question, though such immunity has had to be 

1 for many years keep its memory green. 

ajunctions having been granted against 
1-70, the town was driven into 
immediate action to provide a remedy. Two methods presented 
themselves for adoption. The first, advocated by Messrs. C. Haw- 
kesley, C.E., and Dr. Letheby, was to greatly enlarge the existing 
works, and precipitate the sewage by means of the cmde sulphate 
of alxuniiia, made from local materials, which had proved itself to be 
by &r the moat efficient of anything that had been experimented 
with. It was composed of the ferruginons loam of the ironstone, 
digested with sulphuric and hydrochloric acids, in varyii^ propor- 
tions according to the cbaracter of the loam. The cost of these works 
would have reached 10,0007., entailing an annual working expense 
of 3000/. I cannot say but that this plan might have succeeded, 
as the experiments were most hopeful ; bat taking into account the 
fiulure of all the nostrums of the day, and the diemical &ct of all 
the manurial elements of sewage btrfng soluble in water, I could 
not advise its adoption, but pressed upon the Board the advisability 
of having recourse to irrigation. This solution was decided npon, 
and then came the qaestiou how to carry it out — by pumping w 
gravitation ? If pumping, the Board had the ofl*^ of two estat^ — 
one clay, the other sand ; each having its summit levd 200 feet 
above the sewage works, and four miles distant. They could only 
be taken on a short lease, and at a rent of Zl. to 4?. per acre. The 
alternative by gravitation neoessiteted the purchase by compulsory 
powers of the necessary land ; the first that conld be reached, by a 
gradient of 12 inches per mile, being four miles &om the town. 
An Act of Parliament was obtained in 1871 to enable the Board to 
ac*]uire about 600 acres of this ground, and to raise the necessary 
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capital. The chief indncemeat to this decision rested upon a matter 
of fignree. The town being drained on the single Bystem,' the 
amoont of eewsge requiring treatment wonld vary from one to ax 
or eight million gaUona per day. The enginea and mains for snch 
on amoont of work were calcnlated at 40,000/., the working ex- 
penses at 2300/., and the rent of hind at 4/. per acre ; thns — 
40,000/., at 4i percent., 1800/.; working eipensea, 2300/.; rent 
of 327 acres, at 41, 1308/. ; total, 5408/. 

By Oraviiaiion. — 80,000/., to be paid oflf by equal annnal pay- 
ments, in thirty years — 4911/. Tb. 8(/., with no working or otlier 
expeosee, and with no uncertainty as to the continued poeseedon of 
the land. The estate at the end of the thirty years being the free- 
hold of the town. 

The &rm, comprising 327 acres, is in form of a fmstmm of a 
cone, 1 mile in length, E. to W., 46 chains deep at the E. end, 
and 27 chains at the W., viUi a Bouthem aspect. The fall of the 
land being pretty uniform, 9 feet N. to S., and 7 feet W. to E. 
The soil is a ridi loam, about 2 to 3 feet deep, on a bed of gravel 
and quicksand. The whole estate is laid out on a unifmm system, 
being divided by roads, 10 chains apart, running throughout its 
length; the plot again being equally proportioned, 8 chains in 
width ; thus the majority of the plots are each 8 acres in extent, 
some 4^ and some 6 acres, the outside plots being a little irregular 
in quantity. The drainage is accomplished by means of an out&ll 
culvert, 3 feet in diamet^, 7 feet deep, running along the base of 
the laud. Nine-inch drains take out of this at every 8 chains; from 
which again, at every 4 chains, branch dii^nal 3-inch drains, 
firdfai 6 to 5 feet deep, by which means the underlying quicksand 
has been thoroughly drained. The delivery of the sewerage is 
effected by means of two 2-foot culverts, running along the northern 
boundary: from which, at every 8 chains, take down 12-inoh socket- 
pipes to the bead of every bed, along which it flows in an open 
channel (at some future time, as everythmg becomes established, to 
be concreted), and so down the plots in the ordinary way. Cast- 
iron hydrants have been devised, and used for the delivery of the 
sewage on each plot, so that, with the exception of the open tem- 
porary channels, the sew^e is never exposed to the air at any part 
of die farm. The &rming operations having up to the present- 
time been only subservient to the engineering work, and on plots 
as they coald be prepared, no statistics can as yet be adduced ; but 
it may be interesting to know the amount of work that has had to 
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be carried out. Thna has been executed 8^ miles of ctdvert, yary- 
mg &om 3 feet 6 inclies to 2 feet diametar, much of it built in a 
qnickeaud; 4 miles of 12-iiicli glazed socket-piping, 6 miles of 
hedges grabbed np, 3 acies of pluitation stocked up, and 600 
timber trees nprooted, 1 mile of iron fencing, 1^ miles of fonr-ndl 
fencing, 1| mile of quick hedge, 1 mile of pariah road direrted ; 
4 miles of &rm roads, 1 mile of flood bank, between 3 and 4 feet 
high; 120 acres of old pasture land pared, bnmt, or destroyed; 
and about 150,000 cnbio yards of earth removed and levelled in ; 
beside etablee, cart shed, weighing-machine, &c., and other con- 
tingent works. The tana now oomprisee 200 acres levelled, and 
will be cropped this year; 19 acres in roads and waste ; 56^ acres 
grass land, which may be levelled ; 22^ acres high gronnd above 
sewage deUvery ; 29 acres now in hand levelling ; total, 327 acres. 
The cost up to Slst December, 1874: Parliamentary arbitration, 
compensation, and law charges, 12,2572. 5b. 9d. ; pnrdiase of land, 
about 130/. per acre, 44,960Z.; works, 20,329Z. 12*. 7d.; total, 
77,546/. ISs. 4d. The crops in and being sown this year comprise 
wheat, barley, beans, potatoes, carrots, turnips, mangolds, kohl 
rabi, broccoli, cabbages, cattle cabbages, rye grass, and osiers. 
The &rm having a railway station within half a mile, and a river 
wharf on the premises, is well situated for the transmisdon of produce 
to distant markets ; but my conviction is that the hope of a sewage 
&rm will lie in the keeping of stock, either dairy or growing. The 
crops are so large, the markets so difficult and distant, and unc^- 
tain, except in some few instances, that it appears almost self- 
evident that the carriage of the produce off the land on animals' backs 
must be the more remunerative method of working. The area of 
the borough, 1520 acres; ditto drainage, 500 acres; 1 inch rainiall 
on ditto. Hi million gallons; ttiininniTii sewage, 1 million gallons; 
maximum ditto, 6 to 8 million gallons ; water supply, about 600,000 
gallons ; population, about 45,000 ; the decennM increase of ditto 
since 1801, 25 per cent. ; assessed value, 122,0007. ; mortgage debts, 
92,2247.; roads and streets, about 25 miles; number of houses, 
9063 ; annual cost for maintenance of town, repairs, hghting, 
watering, and scavenging, 7500/. 

Mr. PmoooE, in reply to questions, said that he could not give 
the cost per lamp. Instead of putting meters to all the lamps, 
they took them at 5 feet per hour, and then paid on the hours 
they were burning. The lamps were lighted by the gas company. 

Mr. Fritohabd said it was a matter which might be of use to 
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them, i£ Mr. Pidcock would inform them as to the velocity of the 
sewage in the intoceptiug sewera which had so very httle fall, and 
also whether there was any deposit in the sewer. Much had been 
said aboat small gradients, and as this appeared ahnoet an excep- 
tional case, it would be interesting to kiiow Mr. Fidcock's expe- 
rience with a &11 of 12 inches to the mile. 

Mr. FmcooK regretted that he could not give any reply at 
present, ae the large main culvert waa only completed last Saturday. 

Mr. Shabhan asked if he did not get a great deal of the deposit 
in large tanks? 

Mr. PiDCOCE said that was the case. The sludge thus deposited 
being removed into beds, and these covered with ^e scavenging of 
the town, which waa sifted, the fine staff facing mixed with the 
sludge, and the mbbish burnt, its ashes being mixed also with the 
sludge, and the clinkers got rid of as best they could, for making 
the foundations of roads, &c. 

The Fbesideni asked if the dep<»it fetched money ? 

Mr, PnwxxjK said that he had sold it for 2g. 6d. per ton, but it 
had to be reduced to 9d. and Rd. a ton. They could not get rid of 
it at a Is. 

The PsBsniENT expressed the thanks of the meeting to Mr. 
Pidcock for the valuable paper he had read, and for his kindness in 
conducting them over the Sewage Farm. He was exceedingly 
pleased with what he had seen, and he thought Northampton had 
commenced and gone on in the right way. He thought Mr. 
Pidoock's plan of treating the sewage the right one, and he hoped 
the town gave him credit for what he had done. He agreed with 
him that the supply of water should be in the bands of the 
sanitary authorities, or under such dovemment supervision as 
would prevent the impure condition of water found in many parts 
of the country. The health of a town depended open the purity 
of the water supplied, and he hoped a deputation would wait upon 
the Local Government Board asking for a Eoyal Commissicui to 
inquire into the whole question of water supply. 

The vote of thanks having been unanimously accorded, Mr. Pii>- 
cocK acknowledged the compliment, and after a few other remarks 
the proceedings terminated. 

The Members afterwards dined together at the Geoi^ Hotel, 
the Mayor of Northampton, the Chairman of the Sewage Com- 
mittee, and oiher visitors being present. 
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DISTRICT MEETING AT READING. 

The third meeting of the Members of the Home Cotmtiee District 
was held in the Town Hall, Beading, on Friday, May 7, 1875 ; 
Mr. Lbwis AsaZLL, C.E., President of the Association, in the 
chair. 

After the transaction of some routine business, Mr. Albbbt W. 
Pasbx read a description of the Sewage and Water Works. 

THE READING SEWAGE AND WATER 
WORKS. 

By a. W. PAKHY, Assoc. Isbt. C.E., 

BOBOHQH SUBTBZOB, BfiABraa. 

Sewage Works. 
At one of onr meetings hiat year, when it waa known that onr 
new main sewetsge works were in progress, a sn^estion was 
made that it would be interesting to the members of the 
Association to pay a visit to this town, and inspect the works 
when in full operation. I beliered at that time that the whole of 
the works would have been completed by about the spring of this 
year, and I naturally presume that the arrangements l^t have 
been made by Mr. EUice-CIark, the Hon. Secretary, for holding the 
first meeting of the year for the home district in Beading have 
been based upon that supposition. 

The whole of the main sewers and the pumping works and ma- 
chinery have been completed for some months, but as other works 
connected with the preparation of the land for irrigation are as yet 
incomplete, the main sewers cannot be used. 

The works were designed, and have been so &r executed, by 
Messrs. Lawson and Mansergh, Civil Engineers, of London, under 
the inspection of Mr. W. Donaldson, the resident Engineer, and I 
believe it is not possible or practicable to have had the works, so &r 
as they hare been completed, better executed. 

Beading is divided into three principal districts by the river 
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Kennett, and the ridge traTersed by the Bath Boad. The districts 
are drained by separate maiii eewera, which discharge into a 6-feet 
barrel sewer. The main receiving sewer has been conatmcted of a 
large size, in order to act as a reeerYoir, so that the water power 
might be used day and night. 

(xteat precantions hare been taken to prevent leakage into the 
sewers, and for this porpose aU the brick sewers haTe been rendered, 
and are, perfectly water-tight. 

Ordinary sewer-pipes have been nsed, and although very bad 
leaks occur in one or two instances, in the majority the pipe sewers 
in wet gronnd have been laid perfectly taght with cement joints. 
Many of these pipe sewera are laid 3 or 4 feet onder water, and in 
the Carersham Bead in very soft silty foundations. The total 
leakage in winter is only three gallons per head, and in sammer 
about two gallons. It is expected that a great reduction vrill be 
made even in this small amotmt of leakage when the house drains 
are connected, as the balk of the water gets in through the clayed 
stoppers in the junction-pipes. 

The main and branch sewers complete have cost about 49,000/., 
or 288. per head of population. 

Duplicate engine power has been provided at the pumping 
station, because during a part of the year the Thames floods 
render the water-pumping power useleea. To provide for the pos- 
sible contingency of a break-down of all three, or a rupture in 
the rising main, an overflow inte the river has been provided. 

There are two horizontal condensing-euginee, with 24-inch cylin- 
ders, and 3 feet 6 inch stroke, with three boilers, 28 feet long and 
5 feet diameter. The engine-pnmps are 2 feet 6 inches diameter 
aud 3 feet stroke, workii^ at the rate of 15 strokes per minute 
There are three turbines for ordinary pumping purposes, and one 
additional for supplementary power. 

The turbine pumps are 18 inches diameter, and 2 feet 6 inches 
stroke, which work 15^ strokes per minute. 

The cost of these works have been as under : 

Bloiete and bnildinga £14,700 

Eln^nea, boilera, audptunps 6,300 

TiublDes l.SOO 

Total £23,000 

All these and other details, as well as the plan showing the system 
on which the main sewers have been laid &nd ventilated, will be seen 
when we reach the pumping station. 
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In accordance witb tbe advice of the engineers, and Mr, J. T. 
Blackburn, who is their special profeesional adviser on matters con- 
nected with the irrigation &nn, the sanitary authority have adopted 
a novel plan for the profitable utilization of their sewage. Hitherto 
it has been snpposed that nearly every acre of a sewage farm onght 
to be irrigated, and not &mied in connection with other lands. The 
sanitary authority, warned by previona failures, have determined so 
to arrange their &rms that the irrigated portion shall be looked 
upon not as a tarm m itself, but as an adjunct to a hxm. For this 
purpose about 700 acres of land have been purchased admirably 
snited for the object. 

The lands purchased he to the south-west of the tovm, and 
consist of high irrigable land on the east and west, witb a belt of 
meadow land between, which is at present Sooded but will be laid 
high and dry, except during unuanally excessiTe floods, by the works 
now being executed for the improvement of the Eennett. By the 
lowering of the Kennett above the town, the sanitary authority will 
not only improve the meadow land they have purchased, but will 
acquire a very valuable addition to their water- works pumping power 
at Fobney Lock. 

The Ifuid will probably be ultimately laid out in three farms ; 
only one has as yet been commenced, and b still in such an embryo 
state of preparatwn, that a visit to it would be of little use. 

Waiertcorhs. 

The waterworks, as compared vrith the main sewage works, 
take rather a different character, being not new and incomplete, but 
old and incomplete ; and before very long it will be necessary to 
improve the means of supply by availing ourselves of the recently 
acquired additional water power at Fobney Lock aa a substitute for 
OUT present expensive auxiliary, steam pumping, and of providing 
additional filtering area. 

The supply of water to the tovm is obtamed by pumping from 
the river Kennett at Southcot, a distance of about a mile and a 
quarter south-west of the rec^ving or settling reservoirs at Bath 
Eoad. 

The pumping machinery at Southcot consiata of two water- 
wheels, 15^ feet in diameter and 8i^ feet wide, with a fall of water 
of about 6 feet. ' 

These wheels drive two sets of three through single-acting lift- 
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pnmpe, with plnngera 12 iDchee in diameter and 3 feet etioke, at a 
Bpeed throaghoat the ^ear at an average of abont 10 Bttokes per 
minute. 

A third Edmilsr set of three pumps is driven by a portable engine 
of 25 boree-power. The wheels are conBtantl; at work dnring 
the twenty-four bonrs, and the engine-pnmps, dnring the Isat three 
years, have been worked abont 160 days ench year aa required. 
The water is pnmped np two 12-ineh mains to the Bath Eoad 
works, a height of about 82 feet. 

At the Bath Boad are two settling reservoirs coDtaining abont 
4,710,000 gallons of arailaUe water, and three circular filters 
50 feet in diameter each. 

The filters receive the entire head of water from the reservoirs 
above the filtering material, which is about 5 feet deep, resting upon 
a slate bed, throngh the open joints of which the water passes into 
a chamber below, about 18 inches deep ; and is conducted from each 
chamber, by means of a 12'inch pipe, to a filtered water well &om 
which the town receives its supply. 

The high-level parte of the town are supplied by means of two 
elevated tanks; one at the Bath Boad works and the other at 
Whitley. The water is pumped from the filtered water well into 
these tanks by means of two 8 horae-power vertical engines, each 
of which works by a lengthened piston, a pump with 6g-inch 
plunger, at a rate of about 50 strokes per minute. 

The Bath Eoad elevated tank contains about 119,000 gallons of 
water, whidi supplies about 1660 inhabitants ; the pnmp working 
from eight to twelve hours per day. 

The Whitley tank contains abont 114,000 gallons, and supplies 
abont 2600 inhabitants ; the pump working abont sixteen honrs 
per day. 

At Mill Lane there are two seta of three-plunger pumps, 9 inches 
diameter, with a 21-iuch stroke, which until lately conld be worked 
by water-wheel power, the fall being about 5 feet ; this water power 
is now destroyed, and the only available power for working these 
pumf«, which are nsnally used one set at once, is by means of an 
8 horse-power beam-engine ; the wat«r is pnmped directly from the 
river into a reservoir at Spring Gardens, a height of abont 00 feet, 
which contms abont 710,000 gallons. This water is not filtered ; 
and has been used for supplying the Great Western Bailway works 
and for watering the roads. 

As long as the water power at these works was available, the 

s 2 
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pomps weie votked for about ten boore per day : but maoe then, to 
save the expense of steam pomping, the nnfiltered water mains have 
been fed from the Bath Bead works, and the water in the Spring 
Gardens reservoir has not been used, and, together with the steam 
power at Mill Lane, will be kept in reserve until the requirements 
of a coming snmmer end probable dry season may require it. 

It will occur to many, after the description I have given, that 
the pumping power at Southoot is considerably in excess of the 
filtering area provided in the Bath Boad works. This is so, and 
has originated in this manner. 

The water-works at Southcot and Bath Boad were originally de- 
signed and execnted about twenty-five years t^o, for the purpose of 
supplying the town, when it contained a very much smaller number 
of inhabitanta than it contains at the present time. There were at 
that time at Southoot only the wheel pumpa. About seven j&as 
ago it was fonnd necessary to provide for an increased supply ; and 
it was then that the thini set of pumps and the second 12-inch 
pumping-main were put down, and the portable engine stationed 
there as an auxiliary, to be used when required in dry seasons ; 
but no provision was made to filter the additional quantity of 
vratei ; and the whole of the water received at Bath I^iad has to 
pass through these filters. 

It is fortunate that the water taken from the river at Southcot 
is of good quality, which is seen from recent analysis made by Dr. 
Shea, our medical officer of heidth, which I have given as follows : 

Watbb ANALrna, BsADisa CkiiiPANy Watbb. 
Sample taken from filler in the Bath Boftd : 1° ^°b tHt 

Total Bolid residue 19'95 

Total volatiaable 245 

EardDess 14° 

Ammonia, free O'OOOT 

Ammonia, albamiuoid O'OOIS 

Nitrogen aa nibatea 0-235 

Clilorme aa chloridaa ' 950 

The Bample waa clear ; no offensive smell emitted on boiling with alkali. 

Besidue Bnanxly darkened apon ignition. 

If living oiganiama visible nndai miorosoopio examination. 
Jw>e 27, m3. (Signed) Jbo. Bbba, M.D, B.A. 

In a second sample from the town mains a few small fresh 
water crustaceans of the " cyclops " class existed. These are simply 
very small fresh water shell-fish. 

It will also appear that a large quantity of watfir is supplied to 
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the town, considering the population, which may be taken at 35,000 
inhabitantSL There are a greater nnmber than that in the district 
supplied, which incladee a district beyond the borough ; bat many 
hooses in the town are supplied by pnmpe, which may baknce the 
excess of population given. 

The head of water in the rirer during the last four months has 
been at its maximum, and the wheels and pumps are capable of 
working at their highest speed, which has been from 11 to 1*2 
strokes per minute, and the supply to the town has been maintained 
mainly by the wheels alone, which, although their theoretical capa- 
city would give 1,231,200 gallons per day, practically raise about 
one milHou gaUons per day, or 28 J gallons per head of population, 
and which, up to the present time, has also included the supply for 
street watering, and a portion of the supply to the Great Western 
Bailway. 

This quantity in a residential town, as Reading really is, and 
where the number of business establishments requiring a large 
supply of water is small, is much in excess of what it ought to he ; 
and we have recently instituted a system of efdcient inspection of 
waste of water, by which means, and the substitntion of good fittings 
for the many imperfect ones now existing, the quantity of water taken 
by consumers will, I haye reason to believe, be greatly reduced. 

The Maxob (Mr. C. Smith) said, he should like to supplement 
Mr. Parry's paper with a few remarks. In carrying out the works, 
the sepantte system of drainf^ had been adopted, the surface and 
storm water being kept entirely separate &om the sewage, the new 
sewers and drains being nsed for sewage only, and the old drains 
for carrying off the sur&ce water. In towns where there were tidal 
rivers into which the authorities were allowed to drain, there was 
no objection to draining both the sewage and snrfiice water into the 
sewers, hut in Reading, where there would be a system of irrigation, 
it would be extremely unwise to reduce the quality of the sewage 
by dilntioD with the suriace water. Unusual difficulties presenteid 
themselves when the sewers were being laid ; several miles of sewers 
had to be laid under the water level, and in consequence of the bead 
of water that showed itself, pumping for several months had to be 
resorted to. The plan adopted in the construction of the brick 
sewers had been a great success, and, practically, there are no leaks 
in these sewers. The brick sewers under water had been formed 
with two rings of brickwork with two renderings in cement, the 
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whole being finished with cement concrete. Any leakage tnat 
there had been had oociuTed in the pipe diuns, and through the 
eyes left for future house connections. The lowering of the riTer 
Eennett for tibe better drainage of the farm lands gave them all im- 
proved fall of water at Fobney liOck, which they would be able to 
utilize for pumping purposes in the extension of their water-worka, 
and 80 do away with the necessity of steam pmnping. 

The Members then made an inspection of the sewers oat&ll and 
the waterworks, and upon their return a paper was read by Mr. 
Ellioe-Clabk " On the Average Meter System for Determining 
the Consumption of Gaa in Public Street-hunps." 
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ON THE AVERAGE METER SYSTEM FOR 
DETERMINING THE CONSUMPTION OF 
GAS IN PUBLIC STREET-LAMPS. 

Bt E. B. ELUCE-CLARK, Abboo. Imst. CE., 
Town Sdbvktor, lUHsaATE. 

The sabject of this paper ie by do means a new one, nor, I fear, 
am I able to point ont many hesh featores to those who are already 
acquainted with it. My desire to read a paper on the subject is to 
assist those Sarreyors who continue to barn the gas in the pnblio 
lamps without regulators or meters, and to inquiie as to the cause 
of &ilnre of the arerage meter system in those towns where it has 
been tried and disooDtmned ; and, by pointing out the advantages 
of adopting it, to put an end to one of the points of dispute which 
exist in nearly all towns where the gas is supplied by a company. 

The town of Bamagate contains about 17,000 inhabitants, and is 
lighted by 244 lamps. Up to June, 1873, the price for permanent 
lamps was 31. lOs., and for non-permanent (not lighted on moon- 
light nights), 31. Is. per annum; this arrangement the company 
declined to continne, and gave notice of charging 61. for permanent, 
and il. 15s. for uon-permaDent lamps. The board considering this 
enormous increase unwarranted by the price of coal, I commnnicated 
with various other towns as to the manner and cost of lighting, and 
as they will be of value to others gaining information, I have tabu- 
lated them in the Appendix, Na 1. It will be seen from the 
answers, that out of eighteen towns coals averaged 358. 4d. per 
ton, fmd gas was charged 48. lid. per 1000 to private consumers ; 
the highest price was paid by Bromley, where the price pr lamp 
was SI. 3s. Bd., with coals at 408. per ton, and the lowest at 
Lowestoft, where the lamps were charged for 21. 17s. each, and 
coals at 358. per ton. This wide difference in the price of gas and 
coal is to be accounted for by the fact that the lamps at Lowestoft 
only burn 1300 hours per annum. It was then determined to try 
experiments to test the practicability of burning petroleum for 
street lighting, and I had one street fitted up with lamps for this 
purpose. The hunps were ordinary ones with inch burners, and 
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vessel to contain a quart of oil, &om the 11th to the 31et of December 
(20 days), the ma Timnm force of the wind l)emg 7, and the 
minimnm 1. The lamps areraged 23 pints of oil consumed in 
276 hours 46 minntes; or, I'lO pint per night of 13 Louts 
12 minntes. lliis gives a cost of 2f2. for 12 hours; the cost of 
gas at 58. per 1000 wonld be a fraction less than 3^d. for the 
same time. To the price of the oil was added the cost of lighting, 
cleaning and the supply of wicks ; this I found to come to 75 per 
cent, on the cost of the oil, bringing the cost to S^d. for 12 hours, 
being more than the cost of gas for the same time. 

So f ar aa the light waa concerned, by a photometric test, it was 
fbnnd to be equal to that of gas of 13 candles. 

The important and bad featores of lighting by oil are : a large 
shadow is thrown across the road that cannot be avoided ; the diffi- 
cnlty of hghting in wet and windy weather is so great as to entirely 
preclude its use, and the danger likely to occur from the receivers 
or chimneys being broken, the lamp becoming at once extinguished. 
These led me to conclude that oil for the pnrpose of lighting our 
streets was impracticable. I then reported on the use of the 
average meter indication as being a fiiir and equitable mode of 
determining the ccet of street lighting, which had now reached 
1 140Z. per annmu for 240 lamps. I fonnd that they burnt 8 hoars 
40 minntes per diem, or 3163 boors 25 minntes per umum. Binn- 
ing 5 feet of gas per hour, they wonld consume 15,817 feet per 
auDum; at 4a. Bd. per 1000 feet this would cost 3/. lis, 2d. per 
lamp ; to this should be added the cleaning, lighting, and repairing, 
which I considered should cost 10s. per annum, reducing the cost 
of lighting to 974^ per annum, but I thought a still further reduc- 
tion could be made. 

1 . By a redistribntion of the lamps. 

2. By having governors to bum 4 feet per hour. 

We then advertised for meters, and, after careful consideration, 
selected those of Messrs. Alexander Wright and Co., of West- 
minster, at a cost of Gl. 10s. each, and 28. 9id. each for the 
governors, and entered into a contract for the testing and regula- 
tion of the governors at 71. per annum. 

A wet meter was chosen in preference to a dry one, as not being 
so likely to get out of repair by the vibration oi the valves caused 
by the street traffic, which would be sure to cause escape. 

The avei-age meter system could not be carried out without the 
quantity of gas consumed in each lamp being quite tmder control 



ly Google 



OONStJKPTION or GAS IN PUBLIC STBEET-LAHFS. 185 

It mnBt be obvious, if this were not the case, that the determiniog 
the coDBumptioii of only a certain nnmbet of lamps would be of no 
valne, and whether the meter system or not is adopted, it is very 
necessary both for the companies and ratepayers that the gas con- 
sumed shoold be the same in erety hunp ; for it has been found, on 
applying test-meters to different hunps, that while ecmie lamps have 
bomt as much as 1 1 feet, others have been consuming only 3 feet 
-per hour. 

The governor or regulator is dry, and has a leather diaphragm 
with a suspended cone which governs the aperture that admits the 
gas to the mider side of the diaphragm, and is bo weighted on the 
top side as to allow any preeenre desirable. In our case they are 
adjusted to consume 4 feet per hour. The burner is an ordinary 
bai's-wing, screwed to the upper side of the governor, and placed 
somewhat higher than the ordinary tap burner, so that the dia- 
phragm sball not be injured, and, further, to obtain an even flow 
of gas and give a steady flame. Previous to fixing, each governor 
should be thoroughly tested by the minute clock ; then, say, six of 
them may be fixed and lighted, and if adjusted to 4 feet, should 



collectively consume 24 feet in the hour This testing of the 
governors should take place at least once in each year, having a 
spare number to fit on tie lampe while this operation is being per- 
formed, taking, say, 8 per cent, of the total in each month. 
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I^. 1. A, inl^ of meter ; B, box with ralve-eeat ajid nlve- 
oorer, the latter carried od a rod attached to a float in G, the watei^ 
lerel astern ; D, ctHupraisatmg aooop, which, when the meter is in 
action, URb anull quantities of water from &e resemHr, B, and 
detiTeas the aune into the dstem C so as to maintain the water 
at the proper height, within the measuring chambeis of the meter, 
any excess of water delivered into C flowing back into B ; £, socket 
oD the top of a pipe descending into the meter, through which the 
meter is charged with water ; F, gnctioD-pipe for the insertion of 
the tnbe of a small pnmp or syringe, whereby to r^nove any excese 



of water &om the meter, and from the reservoir to the dotted 
line X ; Q, outlet of meter ; H, index. 
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Fig. 2 ehowa the caat-iron box in sectioa, witli the side elevatioii 
jf the meter and inlet-cock. The inner lid of the box is screwed 
Aawa to its seating, and the junctions made water-tight with an 
indiambber washer. The external lid is ronghened, and is fitted 
with a lock. 

Fig. 3 is the governor. 

It has been suggested that methylated spirits should be osed as 
a protecting mediam against the attack of frost ; hut a little con- 
dderation will show that such a subfltance would p,„ ^ 

be an active conductor of caloric &om the water 
in the meter by convection. The expansion of 
water, and its ascent to the snr&ce jnst previous 
to, and the giving forth of a certain proportioD of 
latent heat at, the moment of oongelation, prevents 
the sea and adjacent land £rom boi^ reduced to 
a temperatnte inconceivably cold, which would 
dearly be the result were the atoms of water to 
follow the role of those of other flnids, including , 
metliylated spirits, of becoming dense in propor- 
tion to their loss of heat. I can think of no better 
protector against froet than a stuffing of cowhair 
or wool to entangle a large quantity of atmospheric air, which is 
almost a perfect non-conductor of heat where the currents con- 
stantly being generated within it are retarded. 

The number of meters should, in my opinion, be not leea than 
one to twenty lamps. We have one to every twelve lamps. Care 
should be taken as to what lamps the meters are fixed, and that an 
average level be obtained by the sum of the heights of the metered 
lamps, also as to the main on which the meter is fixed. For 
instance, on turning to the tabulated statement, lamp No. 240 has 
only consumed 4400 feet in 1029 hours, whereas 5 feet an boor 
would give a consumption of 5145 feet. This lamp is the last on 
a small main, and therefore the pressure of gas is not very great 
Id determining which lamps should be metered, it would be well to 
choose a certain number on small, intermediate, and la^e mains, so 
that there will be a fair average pressure on the whole of the meters. 
On the first working of the system it would be well to take the 
consumption every week, so that escapes or other defects could be 
rectified. The indications should be entered in a specially ruled 
book, somewhat as follows : 
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The indications taken between the qtiart«re are mere checke, and 
do not determine the total consumption, which is ascertained by 
simply taking the difference between the readings on the first and 
last day in the qnarter, and multiplying it by the namber of lamps. 
To determine tiie average consnmption per hour, this must be 
divided by the sum of the honra each lamp boms. A table, showing 
the time ot lighting and extinguishing the lamps each day, and the 
number of hours lighted, with totals every fortnight, should form 
part of the contract between the company and the lighting anthority, 
and it will render easy the checking of the eonsnmption if from any 
cause this is found necessary.* 

The readings of eight of the meter lamps at Bamsgate, taken at 
difierent periods for the quartet ending March 31, 1875, when 
regulators of Meesre. Wright and Go.'s manufacture, adjusted to 
consume 5 cable feet of gas per hour were employed, which 
tegulators have since been chan^ for others adjusted to consume 
4 cubic feet of gas per hour each, were as follows : 



a fOB QujutTSB e: 



□ Uaboh 31, 1S75. 





LMnIlt;. 




per Hour. 




Lamp. 


J«Ll 


Jul IS ; J4n.i8 
tola. toiprill. 




135 

2 
153 

231 
66 
240 
225 


High Street .. 
Soaaez Street .. 
Boundary, KiDg\ 

Street .. ../ 
Victoria EoBd .. 
Hertford Street 
Weat Parade .. 
Sonth - Eaateml 

Road .. ..; 
York Street .. 

TotaJ .. 
AToraga .. 


6400 
65O0 
Sl-OO 

109-00 
6100 
83-40 

107 00 

17-80 


4 5 

5 3 
5-2 
5-2 
50 
5-2 
5-8 
5-3 


5-2 

4-8 
4-9 
4-5 
.•i-0 
8-7 
3-3 
50 


4-8 

:: 

5-05 
5-9 
4-70 
4-9 
505 


Minim™ rad- 
ingofUKmo- 

hud for Ihne 




558-20 
69-76 


415 1 38-t 1 41-20 
5-19 4-8 5-15 





* See AppeDdix, No. 2. 
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The total cooBtimptioii for the qnarter was as follows : 





jJ^fm- 


«^-^„,. 




No.otUmp. 


Level of 
L^p. 








5.200 




135 








800 


5,900 


5.100 


2 








600 


5.700 


S,100 


153 








800 


5,800 


5,000 


231 








GOO 


6,800 


5,200 


66 






















800 


6,500 


5,700 


225 






















«,000-s- 


i = 5112 ct^ ft Mch kmp. 





"">*> t™.^ Cnl* «^«i ToUl 

F«l. ''"I* Feet M*^' OoniumpUoi. 

40,900 X 244 = 9,979,600 +■ 8 = 1,247,450 

CdNc n Cdbia T-«« A-venaa 

F«i, Honre. p„j_ Lampb petHoSr. 

1,247,150 -V- 1,029 = 1,212 -)- 244 = 4'97 

Each lamp has bnmed as nearly as ponible 5 feet per hem'. 

I,247,450onblcfeetat4j.6d.8qnal £280 17 6 

Lees 10 per cent. 28 1 9 

£252 15 9 
10,430 at 45. Gd., leaa 10 pet obdI, bnmed by new 
lamps 2 2 6 

£254 18 8 

248 lamps at 179. 6d. per annuin rent bhA cleaning . . 54 . 5 

Amonnt of quarter's lighting £809 3 S 

It will be seen that the total conBnmption, as registered, was as 
nearly as posnble what shoald have passed through the 5-feet 
regnlatots, the oonsnmptioii being 40,900 against 41,160, the 
quantity that should have been consumed if each lamp had dnlj 
burnt 5 feet an hour. 

In drawing up the conditions with the company supplying the 
gas, it will be necessary to insert, amongst the other clauses, the 
following, which I believe were taken principally from the com- 
mittee's report to the Paddington Vestry : 

The gas shall be measured by a meter to be attached to one 
lamp in every twelve lamps, and the average eonsmnption of the 
whob of the lamps to which meters are attached shall be taken to 
represent the average consumption of each lamp supplied. 

The particular lamps to whwh the meters are to he attached shall 
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be agreed npon between the siureyor to the local board and the 
manager to the gas company for the time being. 

The meters shall be wet meters of the best and most approved 
constmction, and made by maters of acknowledged reputation, and 
eJulU be tested and approved by the company. 

The meters shEilI work when new with each friction that the 
excess of pressure on the inlet over thut on the outlet shall not 
exceed ^ih of an inch of water. 

Each meter shall be placed in an iron box of suitable constmc- 
tion, made water-tight by proper hda, to be let into the gronnd 
near the foot of the lamp-column. 

Each lamp shall be famished with a jtrap&t burner and governor 
of the best construction, and the homers and goTemors shall be 
precisely similar in all the lamps, metered and nnmetered. Each 
bomer shall be so constructed as to bom not leas than 4 cubic 
feet of gas per honr, with the pressure hereinafter mentioned at the 
point of iesna The governor shall be so adjusted as to maintain 
this pressure certainly, and oniformly under the usual variation of 
pressure in the mains. 

The pressnie at the point of issue in the bomers shall be fixed 
at -^ths of an mch of water. 

At intervals not exceeding one year every meter shall be taken 
out, examined, cleaned, and tested as regards its friction, and put in 
order if necessary. Testings may also be made for the friction tn 
«*ftt {by proper apparatus contrived for the purpose) at more 
frequent intervals, at the option and at the expense of the com- 
pany. If at any time the friction of the meter shall be found to 
exceed 0' 15 inch of water, the meter shall be at once taken oat 
and readjusted, so as to reduce the friction to the normal amount 
of ^Hi of an inch. 

Every governor shall be taken down and retested, and if necessary 
readjusted and put thoroughly in order, at least Mioe a year. 

l^e register of each meter shall be read and recorded at regular 
intervals by two ofBcers going round together, one to be appointed 
1^ and on behalf of the company, and the other to be appointed by 
and OB behalf of the local board, and their joint record (or the 
record of one of them if the other should fail t» attend at the hour 
to be from time to time appointed and t^eed upon by them in 
writing for the purpose) shall determine the date from which the 
average consumption is to he calculated. This record shall be 
taken fortnightly, commencing on the day of 
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next, or at sacli other times as may be agreed apon between the 
parties. 

If on any official reading the record of any meter ehall yary more 
than 20 per cent, from the quantity that onght to be conflumed, the 
record of that meter shall be omitted in taking the arerage, and 
the whole apparatus connected with that lamp shall be at once 
thoronghly examined in order to detect and recti^ what is wrong. 

In those towns where the system has been tried and abandoned, 
Mr, Charles Hawksley considers the reasons of failure to be — 

1. The employment of too small a meter. 

2. The nse of dry meters. 

3. The want of govemors. 

4. The attempted adjustment of the consumption by means of 

the double tap. 

To these may be added — 5, accepting a cheap and badly cob- 
stracted meter ; 6, the improper fixing of the meters to the lamp 
services; 7, the want of care in choosing the site of the meter- 
lamps as to levels, size of service-pipe, && ; and 8, to the wet 
meters being improperly protected during the presence of frost 

AU of these objections can be surmounted with little difSculty 
and ordinary care ; and, wherever the system is adopted under the 
conditions I have spoken of, I am sure it will be satis&ctory both 
to the companies and the ratepayers. 

In conclusion, I have to express my thanks to Mr. W. A. Yalon, 
C.E., the manager of the Isle of Thanet Qas Company, for the 
trouble he has taken in making this system a ancoess in Bamsgate. 
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APPENDIX No. 2. 

TlHB OF LiaHnNG AHD ElTINODtaHIHa liAHFS, AKD EOUB8 BOBNIHS. 



DMb. 








TottL 






BBnlng. 


January 1 


3-55 


5-30 


18-85 






3-53 


3-30 


13-33 




3 


3-53 


580 


18-33 




4 


355 


5-80 


13-36 




5 


S-55 


3-80 


13 35 




>. 6 


8-59 


3-26 


13-27 




» 7 


8-59 




18-27 




» 8 


3-59 


5-26 


18-27 




.. 9 


839 




13*27 




„ 10 


339 




13-27 




» 11 


1-3 


5-22 






„ 12 


4-3 








„ 13 


4-3 




13 19 




n 1* 


4-3 


5-22 


13-19 




„ IS 


4-3 




13-9 


201-45 



SmOtABT FOB TKIB. 



Dute. 



JaunaiT 
Febnitiy .. 
March 

j£r '.'. '.'. '.'. 

July '.'. '.'. '.'. 

September .. 
October 
Norember .. 
December .. 

Total 



407-25 



6-42 
294-53 
225-25 
186-28 
146-29 
164-4 
209-6 



Holt. — Binoe writing tile above I have fouad eeveral of the meter lamps eztio- 
guiahed without apparent reason ; after careful investigation I foond that a 
qiuiDtity of water was formed in the lamp column from condcnsetioD, and, drop- 
ping into the meter, eilinguished the name. To ubviate thia 1 1^ a. email 
chamb^ ioserted in the ontlel-pipe of the mel«r at the base of the lamp, cooaiating 
merely of a piece of gae pipe 3 incbes deep, to reoeive the wnter thUB fonned, and 
prevent its going ioto the melei ; this receiver is emptied with a syringe when the 
indexes are taken, and la covered with a small sheet box — and has thoronghly 
eDBweted the desiied end. E. B. K-C. 
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